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Eleven elk, four in 1972 and seven in 19 73, were radio-tagged in 
the area of the Burdette Creek winter range approximately 30 miles 
west of Missoula, Montana. Transmitters used operated in the 164 MHz 
range and were tracked using fixed-wing aircraft and methods of ground 
triangulation ."'During July and August 1972, three -transmitters were 
located 23 times. From May to December 1973, seven transmitters 
furnished 177 elk locations.
All but one of the 11 instrumented elk left the area of the winter 
range between late May and early June. Distances moved from the winter 
range varied from 4.5 to 20 airline miles- Calving seems to have 
occurred around 1 June. It was not confined to either winter or summer 
ranges exclusively. Summer-fall ranges varied from 2.8 to 35 square 
miles, being largest for bulls and cows without calves. During the 
summer-fall period, habitat types in the subalpine fir zone received 
heaviest use. Elk sightings were few in June and increased sharply for 
July when cow-calf groups of over 20 animals were frequently seen. 
Although fall ranges were nearly identical to those used during the 
summer of the adult cow group, some cows displayed a shift to an adja­
cent area in early September. Movements on summer-fall ranges by cows 
with calves were gradual while those of bulls and one cow without a 
calf were often irregular. All surviving instrumented elk returned to 
the Burdette Creek winter range. Return movements were related to the 
first heavy snowstorm of the season.
Recommendations included managing the Burdette Creek drainage as 
critical winter range and investigating the possibility of using road 
closures to achieve greater elk utilization of forage on clearcuts•
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C H A P T E R  I 
INTRODUCTION
E lk  a r e  th e  m o s t  s o u g h t - a f t e r  b ig  g a m e  in  w e s t e r n  M ontana . 
R o c k y  M oun ta in  e lk  (C e rv u s  c a n a d e n s is  n e lso n i  B a ile y )  n e a r e d  
e x t in c t io n  in  p a r t s  of w e s t e r n  M on tana  a t  th e  t u r n  of th e  c e n tu ry ,  
s u rv iv in g  on ly  in  th e  a r e a  a ro u n d  Y e llo w s to n e  N a t io n a l  P a r k ,  a long  th e  
C o n t in e n ta l  D iv ide  and  in  a  few  i s o l a t e d  m o u n ta in  a r e a s  (R ognrud  and  
J a n s  on 1971). T r a n s p la n t s  and  h un ting  s e a s o n  c l o s u r e s  c a u s e d  e lk  
p o p u la t io n s  to  i n c r e a s e  and  b y  th e  m id -1 9 5 0 * s ,  w e s t e r n  M ontana  
b e c a m e  one of th e  p r i m e  e lk -p ro d u c in g  a r e a s  in  th e  n a tio n . T h ey  
p ro v id e  c o u n t le s s  h o u r s  of r e c r e a t i o n  to  s p o r t s m e n  and  n o n c o n s u m p ­
t iv e  u s e r s  s u c h  a s  h ik e r s  and  o u td o o r  p h o to g r a p h e r s .  B e ing  l a r g e  
m o b i le  m a m m a ls ,  e lk  r e q u i r e  l a r g e  t r a c t s  of la n d  f o r  t h e i r  s u p p o r t .
In w e s t e r n  M ontana  an d  a d ja c e n t  a r e a s ,  m o s t  of th e  e lk  h a b i ta t  is  on 
n a t io n a l  f o r e s t s  o r  o th e r  la n d  w h ic h  is  m a n a g e d  p r i m a r i l y  f o r  t i m b e r  
p ro d u c t io n .
D u rin g  th e  l a s t  d e c a d e ,  t i m b e r  h a r v e s t s  in  w e s t e r n  M on tana  
i n c r e a s e d  s u b s ta n t ia l ly  c o m p a re d  w ith  p r e v io u s  p e r io d s .  T he c o n c e rn ,  
b y  a  n u m b e r  of p u b lic  a g e n c ie s ,  o v e r  th e  p o s s ib le  im p a c t  of i n c r e a s e d  
lo g g in g  a c t iv i t i e s  on e lk  p o p u la t io n s  le d ,  in 1970, to  th e  f o r m a t io n  of
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th e  M on tana  C o o p e ra t iv e  E lk -L o g g in g  Study. S tudy a r e a s  w e r e  
c h o s e n  in  w e s t e r n  M ontana  w h e r e  v a r io u s  a s p e c t s  of e lk  e c o lo g y  and  
th e  im p a c t  of lo g g in g  w ou ld  b e  in v e s t ig a te d .  T he B u rd e t te  C r e e k  
w in te r  r a n g e  in  th e  C la r k  F o r k  M a n a g e m e n t U nit w as  one of th e  a r e a s  
c h o se n .
B u r d e t te  C r e e k  and  p a r t s  of a d ja c e n t  d r a in a g e s  s u p p o r t  a  
w in te r in g  h e r d  of a t  l e a s t  200 e lk  ( F i s h  an d  G am e  D e p a r tm e n t  
r e c o r d s ) .  T h e s e  a n im a ls  c a n  b e  r e a d i ly  coun ted  f r o m  th e  a i r  d u r in g  
w in te r .  As s u m m e r  a p p r o a c h e s ,  e lk  b e c o m e  d if f icu l t  t o  o b s e r v e  
b e c a u s e  th e y  u s e  th e  h e a v i ly  t im b e r e d  h a b i ta t s  s u r ro u n d in g  th e  open  
w in te r  r a n g e .  C o n se q u e n t ly  l i t t l e  q u a n t i ta t iv e  d a ta  on d i s p e r s a l  
d i s t a n c e s  and  s e a s o n a l  h a b i ta t  s e le c t io n s  w e r e  a v a i la b le .  J o s e p h  
B ohne , a  g r a d u a te  s tu d e n t  in v e s t ig a t in g  food h a b i ts  in  th e  s tu d y  a r e a  
(1970-1972), o b ta in ed  s o m e  s e a s o n a l  d i s t r ib u t io n a l  d a ta  in  a r e a s  
im m e d ia te ly  a d ja c e n t  to  th e  w in te r  ra n g e ;  h o w e v e r ,  s in c e  e lk  w e r e  
no t m a r k e d  d u r in g  th a t  t im e ,  he  cou ld  only  s p e c u la te  on s e a s o n a l  
m o v e m e n ts .
To  fu l ly  u n d e r s ta n d  th e  e c o lo g y  of an y  a n im a l  r e q u i r e s  
k n o w led g e  of th e  a n i m a l 's  m o v e m e n t  p a t t e r n s  ( T e s t e r  and Siniff 1965). 
S in ce  o b s e r v a t io n s  of a n im a ls  u n d e r  n a t u r a l  c o n d i t io n s  a r e  often  
d if f ic u l t ,  i n d i r e c t  m e th o d s  f o r  g a th e r in g  d a ta  w e r e  u se d  u n t i l  r e c e n t ly .
A n d e r s o n  (1953) d e s c r ib e d  th e  u s e  of m e ta l  e a r  ta g s  in  
d e t e r m in in g  s e a s o n a l  m o v e m e n ts  of e lk  in  th e  J a c k s o n  H ole a r e a ;
h o w e v e r ,  on ly  18. 5 p e r c e n t  of a l l  t a g s  w e r e  r e t u r n e d  an d  th e  lo c a t io n s  
of k i l l s  w e r e  no t a lw a y s  c l e a r .
T he  l a r g e - s c a l e  u s e  of c o lo re d  n ec k b a n d s  m a d e  it  p o s s ib le  
to  c o l le c t  d a ta  on a  y e a r - a r o u n d  b a s i s  r a t h e r  th a n  h av in g  to  r e l y  on 
ta g  r e t u r n s  d u r in g  f a l l  hun ting  s e a s o n s .  O ften  th e  p u b lic  w as  a l e r t e d  
to  th e  e x i s te n c e  of n e c k -b a n d e d  e lk  and  a s k e d  to  c o o p e ra te  b y  
r e p o r t in g  a l l  s ig h t in g s  (D enney  1965). H a r p e r  and  L ig h tfo o t (1966) 
d e s c r ib e d  th e  ty p e s  of d i f f e re n t  m a t e r i a l s  u se d  f o r  n e c k b a n d s ,  and 
K night (1966) c o m m e n te d  on th e  r e l i a b i l i t y  w ith  w h ich  d i f fe re n t ly  
c o lo re d  n ec k b a n d s  cou ld  b e  id e n t if ie d  f r o m  th e  a i r ,  a l lo w in g  f o r  
in d iv id u a l  o r  g ro u p  id e n t i f ic a t io n .  C r a ig h e a d  e t a l .  (1969) d e s c r ib e d  
a  n e c k -b a n d in g  te c h n iq u e  th a t  a l lo w ed  f o r  r e c o g n i t io n  of up to  9, 000 
in d iv id u a l  e lk .
O th e r  in d i r e c t  m e th o d s  u s e d  in d e te r m in in g  s e a s o n a l  m o v e ­
m e n ts  and  d is t r ib u t io n s  of e lk  in c lu d e d  h u n te r  in te rv ie w s  (R obel 1960), 
p e r io d ic  p e l le t  g ro u p  c o u n ts  (D alke e t a l .  1965a) and  p e r io d ic  a e r i a l  
c o u n ts  (R obel 1960a).
W hen c o n t r a s t e d  w ith  s im p le  n e c k -b a n d in g  and e a r - m a r k i n g  
t e c h n iq u e s ,  th e  a d v a n ta g e s  of r a d io - ta g g in g  a r e  obv ious . P ro v id e d  
th e  t r a n s m i t t e r  is  func tion ing  p r o p e r ly ,  i t  is  p o s s ib le  to  lo c a te  th e  
in s t r u m e n te d  a n im a l  a t  an y  t im e ,  ev e n  in  a r e a s  w h e r e  t e r r a i n  and  
v e g e ta t iv e  c o v e r  p r e c lu d e  n o r m a l  v i s u a l  o b s e rv a t io n s .  S tu d ie s  of 
n e c k -b a n d e d  e lk  h av e  in d ic a te d  h e a v y  u s e s  of open  t e r r a i n  to  th e
a p p a r e n t  e x c lu s io n  of t im b e r e d  h a b i ta t s  (H a rp e r  1964).
D u r in g  th e  l a s t  d e c a d e ,  b i o t e l e m e t r i c  e q u ip m e n t h a s  b e c o m e  
in c r e a s in g ly  s o p h is t ic a te d  and  r e l i a b l e .  In e a r l y  in v e s t ig a t io n s  
t r a n s m i t t e r  f a i l u r e s  w e r e  f r e q u e n t  (M arc h in to n  and  J e t e r  1966). It 
i s  now p o s s ib le  to  o b ta in  d a ta  f o r  a t  l e a s t  a 1 - y e a r  p e r io d  f ro m  
t r a n s m i t t e r s  of th e  ty p e  u se d  in  b ig  g a m e  s tu d ie s  (R e a m  e t  a l . 1972). 
C o n se q u en t ly ,  th e  a m o u n t of d a ta  one ca n  r e a s o n a b ly  e x p e c t  f r o m  a 
t r a n s m i t t e r  ju s t i f i e s  th e  in i t ia l  p u r c h a s e  p r i c e .  B io te l e m e t r i c  
s tu d ie s  h av e  b e e n  co n d u c ted  s u c c e s s f u l ly  on s u c h  b ig  g a m e  s p e c ie s  a s  
g r i z z ly  b e a r  (U rs u s  a r c t o s ) (C ra ig h e a d  et a l ,  1963), m o o s e  (A le es 
a l c e s ) (P h i l l ip s  et a l .  1973), and  m o u n ta in  l io n  (F e l i s  c o n c o lo r ) 
( S e id e n s t ic k e r  e t  a l .  1973).
In th i s  s tu d y  th e  s e a s o n a l  m o v e m e n ts  of e lk  w e r e  i n v e s t i ­
g a te d  b y  r a d io t r a c k in g  in s t ru m e n te d  a n im a l s .  D a ta  w e r e  g a th e r e d  
p r i m a r i l y  f r o m  J u ly  th ro u g h  S e p te m b e r  1972 and  f r o m  M ay th ro u g h  
D e c e m b e r  1973.
O b je c t iv e s
T he  p r i m a r y  o b je c t iv e s  of th is  s tu d y  w e r e  to  d e te r m in e  
s e a s o n a l  d i s t r ib u t io n s  and  m o v e m e n ts  of th e  B u rd e t te  C r e e k  e lk  h e r d  
b y  s tu d y in g  a r a d io - ta g g e d  s e g m e n t  of th a t  h e r d .  S p e c if ic a l ly ,  th is  
in c lu d e d  d e te r m in in g  w h e th e r  ta g g e d  e lk  l e f t  th e  w in te r  r a n g e  f o r  
d i s t in c t  s u m m e r  r a n g e s ,  th e  t im e  of s u c h  m o v e m e n ts ,  th e  d i r e c t io n
an d  d is ta n c e  of d i s p e r s a l ,  and  th e  u s e s  of h a b i ta t  ty p e s  th ro u g h o u t  
s u m m e r  and  f a l l .  S e c o n d a ry  o b je c t iv e s  in c lu d e d  in v e s t ig a t in g  th e  
p o s s ib i l i t y  of p r e f e r r e d  c a lv in g  a r e a s  and  ob ta in in g  c o w :c a lf  and  
m a le r f e m a le  r a t i o s .
C H A P T E R  II 
STUDY A R EA
L o c a t io n
T he B u rd e t te  C r e e k  w in te r  r a n g e  is  lo c a te d  a p p ro x im a te ly  
30 m i l e s  w e s t  of M is so u la  in  th e  South F o r k  of F i s h  C r e e k  d r a in a g e .  
T he  a r e a  is  lo c a te d  w ith in  th e  B i t t e r r o o t  R an g e  (F e n n e m a n  1931) on 
th e  L o lo  and  C l e a r w a te r  N a tio n a l  F o r e s t s  (F ig .  1).
The w in te r  r a n g e  u s e d  b y  e lk  d u r in g  th is  s tu d y  o cc u p ied  
a p p ro x im a te ly  2 5 s q u a r e  m i l e s .  The to ta l  a r e a  u t i l iz e d  b y  m a r k e d  
e lk  d u r in g  s u m m e r  and  f a l l  w a s  in  e x c e s s  of 150 s q u a r e  m i le s  and  
e x ten d ed  f r o m  th e  P e t ty  C r e e k  d r a in a g e  (M isso u la  C ounty , M ontana) 
to  th e  K e lly  C r e e k  d r a in a g e  ( C le a r w a te r  C ounty , Idaho).
P h y s io g ra p h y
E le v a t io n s  in th e  s tu d y  a r e a  ra n g e  f r o m  l e s s  th a n  4, 000 fe e t  
a lo n g  F i s h  C r e e k  R o ad  to  o v e r  7, 000 f e e t  a lo n g  p a r t s  of th e  Idaho  
D iv ide . M ost of th e  r e g io n  is  ro u g h  and  s te e p  w ith  n u m e ro u s  s lo p e s  
in  e x c e s s  of 50 p e r c e n t .
T he  a r e a  is  w e l l  r o a d e d  w ith  a c c e s s  b e in g  p ro v id e d  b y  th e  
F i s h  and  P e t t y  c r e e k  ro a d s  and n u m e ro u s  lo g g in g  ro a d s  in  th e
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F ig .  1. L o c a t io n  of s tu d y  a r e a .
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t r i b u t a r y  d r a in a g e s .  S iz a b le  u n ro a d e d  s e c t io n s  o c c u r  in  th e  h ig h e r  
e le v a t io n s  a lo n g  th e  Idaho  B o r d e r .
T he b e d r o c k  g eo lo g y  of th e  a r e a  c o n s i s t s  m a in ly  of m e t a -  
m o rp h ic  P r e c a m b r i a n  r o c k  of th e  B e lt  s e r i e s  ( P e r r y  1962). T h is  
m e r g e s  in to  th e  r a t h e r  l a r g e  g r a n i t i c  Idaho  b a th o l i th  in  u p p e r  C a ch e  
C r e e k  and  a lo n g  th e  Idaho  l in e .
E v id e n c e  of g la c ia t io n  d u r in g  th e  l a te  P le i s to c e n e  is  found 
a t  h ig h e r  e le v a t io n s  w e s t  of th e  South F o r k  of F i s h  C r e e k .  C h a r a c ­
t e r i s t i c  of th e  a r e a  a r e  b o w l- s h a p e d  d r a in a g e  -h e a d s  known a s  c i rq u e s  
and  s t r a i g h t  U -s h a p e d  v a l le y s ,  b o th  th e  r e s u l t  of g la c ia l  a c t io n  
(D. W in s to n , p e r s .  c o m m . ). C i rq u e s  f re q u e n t ly  c o n ta in  s m a l l ,  
ro u n d  la k e s  ( ta rn s )  su c h  a s  C e d a r  L og  and  S u rv e y o r  l a k e s .  S ince  
n e i th e r  th e  c o n t in e n ta l  n o r  th e  c o r d l l l e r a n  ic e  s h e e t  e x ten d ed  th is  f a r  
so u th , g la c ia l  a c t io n  w as  of th e  a lp in e  v a r i e ty .
C l im a te
The c l im a te  is  p r i m a r i l y  d o m in a te d  b y  P a c f i c  w e a th e r  
s y s t e m s .  T h e s e  m a r i t i m e  a i r  m a s s e s  a r e  no t on ly  th e  s o u r c e  of 
c o n s id e r a b le  m o i s tu r e ,  b u t a l s o  th e  r e a s o n  f o r  th e  r a t h e r  m o d e r a te  
t e m p e r a t u r e  r e g i m e s  found  th ro u g h o u t w e s t e r n  M ontana .
O c c a s io n a l ly  a  l a r g e  h ig h  p r e s s u r e  s y s t e m  to  th e  n o r th  
b lo c k s  th e  n o r m a l  w e s t e r l y  flow of a i r  and  c a u s e s  an  in f lux  of d r y  
c o n t in e n ta l  a i r .  In w in te r ,  th i s  is  th e  c a u s e  of p e r io d s  of v e r y  co ld
t e m p e r a t u r e s ;  h o w e v e r ,  i t  o c c u r s  m o s t  f r e q u e n t ly  d u r in g  J u ly  and  
A u g u s t,  m a k in g  th e s e  th e  d r i e s t  and  w a r m e s t  m o n th s  of th e  y e a r .
T he c l o s e s t  w e a th e r  s ta t io n  i s  n e a r  L o lo  Hot S p r in g s ,  
a p p ro x im a te ly  7 m i l e s  s o u th e a s t  of B u r d e t te  C r e e k .  T e m p e r a tu r e s  
an d  p r e c ip i t a t io n  am o u n ts  r e c o r d e d  a t  th e  s ta t io n  a r e  s i m i l a r  to  th o s e  
o c c u r r in g  a t  lo w e r  e le v a t io n s  on th e  w in te r  r a n g e  (U. S. W e a th e r  
B u re a u ) .  C l im a to lo g ic a l  d a ta  r e p r e s e n t s  6 y e a r  a v e r a g e s  f o r  th e  
p e r io d  1968 th ro u g h  1973.
T o ta l  a n n u a l  m o i s t u r e  a v e r a g e s  26 in c h e s ,  42 p e r c e n t  of 
w h ich  f a l l s  a s  snow  d u r in g  D e c e m b e r  and J a n u a r y .  A m in o r  p r e c i p i ­
ta t io n  p e a k  o c c u r s  in  Ju n e ,  w h ile  J u ly  and  A u g u s t a r e  th e  d r i e s t  
m o n th s ,  to g e th e r  ac c o u n tin g  f o r  on ly  8. 8 p e r c e n t  of a n n u a l  p r e c i p i ­
ta t io n .
T he h ig h e r  e le v a t io n s  of th e  B i t t e r r o o t  R an g e  a lo n g  th e  Idaho 
D iv ide  r e c e iv e  48 in c h e s  o r  m o r e  of m o i s tu r e  a n n u a l ly  and  snow  
a c c u m u la t io n s  f r e q u e n t ly  e x c e e d  10 f e e t  (U .S . W e a th e r  B u re a u ) .  T h is  
m o i s tu r e  g r a d ie n t  h a s  a p ro n o u n c e d  e f fe c t  on th e  d is t r ib u t io n  of p la n t  
c o m m u n it ie s  th ro u g h o u t  th e  a r e a .
A n n u a l m e a n  t e m p e r a t u r e  f o r  L o lo  Hot S p r in g s  a v e r a g e s  
4 1 ° F  (5°C ). J a n u a r y  is  th e  c o ld e s t  m o n th  and  A u g u s t th e  w a r m e s t  
w ith  a v e r a g e  t e m p e r a t u r e s  of 2 1 .3 ° F  ( -6 °C )  and  62. 1 ° F  (16. 7 ° C), 
r e s p e c t iv e ly .  T he  h ig h e s t  t e m p e r a t u r e  w as  r e c o r d e d  on 2 3 A u g u s t 
1969 a t  1 0 5 °F  (40. 5 °C) and  th e  lo w e s t  on 30 D e c e m b e r  1968 a t
10
- 3 5 ° F  ( - 3 7 .2 '’C). F r e e z i n g  t e m p e r a t u r e s  o c c u r  d u r in g  a l l  m o n th s .
V e g e ta t iv e  T y p es
M ost of th e  s tu d y  a r e a ,  w ith  th e  e x c e p t io n  of o ld  b u r n s ,  i s  
c o v e re d  b y  th ic k  s ta n d s  of t i m b e r .  D e n s e s t  g ro w th  o c c u r s  on n o r t h - 
fa c in g  s lo p e s  and a lo n g  s t r e a m  b o t to m s  w h e r e a s  so u th  s lo p e s  a r e  
m o r e  s p a r s e l y  t im b e r e d .  Two m a j o r  v e g e ta t io n a l  z o n e s ,  b a s e d  on 
th e  c l im a x  t r e e  s p e c ie s ,  o c c u r  in  th e  a r e a .  S p e c ie s  n o m e n c la tu re  
is  th a t  of H itch co ck  and  C ro n q u is t  (1973). T he  D o u g la s - f i r  
(P s e u d o ts u g a  m e n z i e s i i ) zone  i s  th e  m o s t  im p o r ta n t  one in  t e r m s  of 
t o t a l  a r e a ,  w h ile  th e  s u b a lp in e  f i r  (A b ies  l a s i o c a r p a ) zone  is  confined  
to  th e  h ig h e r  e le v a t io n s  (Lyon 1973). T he  o c c u r r e n c e  of th e s e  tw o  
b r o a d  v e g e ta t io n a l  zo n e s  r e f l e c t s  m a c r o c l im a t i c  d i f f e r e n c e s  w ith in  
th e  a r e a  b u t  d o es  no t fo llow  a long  a  s t r i c t  e le v a t io n a l  g r a d ie n t .  
D o u g la s - f i r ,  on ex p o se d  s i t e s ,  r e a c h e s  h ig h  in to  th e  u p p e r  zone , 
w h ile  in  p r o te c te d  r a v in e s ,  su b a lp in e  f i r  c o m m u n i t ie s  ex ten d  dow n- 
s lo p e .  Som e of th e  d eep , m o is t  ca n y o n s  w ith in  th e  D o u g la s - f i r  zone  
c o n ta in  s m a l l  s ta n d s  of W e s te r n  r e d  c e d a r  (T hu ja  p l i c a t a ).
T he  tw o m a jo r  v e g e ta t io n a l  zo n es  a r e  no t u n ifo rm  and  ca n  be 
su b d iv id e d  on th e  b a s i s  of t h e i r  u n d e r s t o r i e s .  M ic ro c l im a t ic  and  
ed ap h ic  v a r i a t io n s  a r e  r e f l e c te d  in  th e  s h r u b  and  h e r b  l a y e r s  
(D a u b e n m ire  and  D a u b e n m ire  1968). On th e  b a s i s  of u n d e r s to r y  
d o m in a n c e ,  P f i s t e r  e t a l .  (1972) d e s c r ib e d  e igh t D o u g la s - f i r  and
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e ig h t s u b a lp in e  f i r  h a b i ta t  ty p e s  f o r  w e s t e r n  M on tana . Som e of th e s e  
ty p e s  a r e  w id e ly  d i s t r ib u t e d  th ro u g h o u t  th e  a r e a .
W ith in  th e  D o u g la s - f i r  zone , th e  h a b i ta t  ty p e  c h a r a c t e r i z e d  
b y  a  d o m in a n c e  of b e a r  g r a s s  (X e ro p h y llu m  te n a x ) in  th e  u n d e r s to r y  
i s  m o s t  c o m m o n . T h is  h ig h - e le v a t io n  r e p r e s e n t a t i v e  of th e  D o u g las  - 
f i r  zone  is  found on cool, d r y  s lo p e s .  A t s l ig h t ly  lo w e r  e le v a t io n s  
and  on m o i s t e r  s i t e s  i s  th e  n in e b a rk  (P h y s o c a r p u s  m a lv a c e u s ) h a b i ta t  
ty p e  w h ich  is  r e p la c e d  on d r i e r  s i t e s ,  p a r t i c u l a r l y  th o s e  w ith  w e s t  
a s p e c t s ,  b y  th e  s n o w b e r r y  (S y m p h o r ic a rp o s  a lb  us  ) h a b i ta t  ty p e . Shrub  
s p e c ie s  co m m o n  to  a l l  t h r e e  ty p e s  in c lu d e  s e r v i c e b e r r y  (A m e la n c h ie r  
a ln i f o l i a ), m o u n ta in  m a p le  (A c e r  g l a b r u m ), e v e r g r e e n  ce an o th u s  
(C ean o th u s  v e lu t in u s ) and  s h in y - le a f  s p i r e a  (S p i r e a  b e tu l i f o l i a ).
T h re e  o th e r  D o u g la s - f i r  h a b i ta t  ty p e s  a r e  found  th ro u g h o u t  
th e  a r e a  b u t  t h e i r  d i s t r ib u t io n s  a r e  l im i te d .  T he p in e g r a s s  
(C a la m a g r o s t i s  r u b e s c e n s ) ty p e  is  u s u a l ly  co n f in ed  to  coo l, d r y  r id g e  
to p s  and  in c lu d e s  su c h  s p e c ie s  a s  O re g o n  g r a p e  (B e r b e r i s  r e p e n s ) and 
h e a r t l e a f  a r n i c a  (A rn ic a  c o r d i f o l i a ). D w a rf  h u c k le b e r r y  (V a c c in iu m  
c a e s p i to s u m ) and  k in n ik in n ick  (A rc to s ta p h y lo s  u v a - u r s i ) h a b i ta t  ty p e s  
r e q u i r e  w a r m ,  w e l l - d r a in e d  s i t e s  su c h  a s  g e n t le  s lo p e s  and  b e n c h e s .  
F o r  a  c o m p le te  d e s c r ip t io n  of f l o r a l  c o m p o s i t io n  of a l l  h a b i ta t  ty p e s  
s e e  P f i s t e r  e t  a l .  (1972).
On s o m e  x e r i c  s i t e s  in  th e  D o u g la s - f i r  zone , s u c h  a s  r id g e  
to p s  and  so u th  e x p o s u r e s ,  p o n d e ro s a  p in e  (P in u s  p o n d e r o s a ) s e e m s  to
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b e  c o -d o m in a n t  (H abeck  1967). H e re  th e  u n d e r s to r y  is  d o m in a te d  b y  
b lu e b u n c h  w h e a tg r a s s  (A g ro p y ro n  s p ic a tu m ) an d  Idaho  f e s c u e  (F e s tu c a  
id a h o e n s i s ). On m o s t  o th e r  s i t e s ,  p o n d e r o s a  p in e  m a y  b e  a m a j o r  
s e r a i  s p e c ie s  ex c e p t  on m e s i c  n o r th  and  e a s t  e x p o s u r e s  w h e r e  w e s t e r n  
l a r c h  (L a r ix  o c c id e n ta l i s ) is  found.
E a s t  of th e  South F o r k  of F i s h  C r e e k  th e  s u b a lp in e  f i r  zone  is  
con fined  to  s m a l l  a r e a s  of h ig h  e le v a t io n  and  f a v o ra b le  a s p e c t ,  
e s p e c ia l ly  a long  th e  P e t ty  C r e e k - F i s h  C r e e k  D iv ide  and  in  th e  v ic in i ty  
of W ig M ounta in . W e s t  of th e  South F o r k  of F i s h  C r e e k ,  in  th e  u p p e r  
M ontana  an d  S u rv e y o r  c r e e k  d r a in a g e s ,  s u b a lp in e  f i r  c o m m u n i t ie s  
d o m in a te  to  th e  to ta l  e x c lu s io n  of D o u g la s - f i r  h a b i ta t s .
A long s t r e a m  b o t to m s  in  th e  s u b a lp in e  f i r  zo n e  th e  q u e e n 's  
cup (C lin to n ia  u n i f lo r a ) h a b i ta t  ty p e  i s  co m m o n  and  E n g e lm a n n  s p r u c e  
(P ic e a  e n g e lm a n n i i ) is  f r e q u e n t ly  found. S h ru b s  in c lu d e  p r i c k ly  
c u r r a n t  (R ib es  l a c u s t r e ) and  t h i m b l e b e r r y  (R ubus p a r v i f l o r u s ).
The fool*s h u c k le b e r r y  (M e n z ie s ia  f e r r u g i n e a ) h a b i ta t  type  
h as  th e  w id e s t  d i s t r ib u t io n ,  d o m in a t in g  a l l  cool a s p e c t s ,  b u t i t  is  
r e p la c e d  on w a r m e r  s i t e s  by  b e a r g r a s s  in  th e  u n d e r s to r y .  T h e s e  tw o 
ty p e s  often  f o rm  b r o a d  e c o to n e s  on r e l a t i v e l y  u n ifo rm  s lo p e s  ( P f i s t e r  
e t  a l .  1972). W h e re  th e  f o r e s t  canopy  i s  open , d e n s e  S itka  a l d e r  
(A lnus  s in u a t a ) th ic k e ts  a r e  p r e s e n t .  C o m m o n  fo rb s  of su b a lp in e  
c o m m u n i t i e s  in c lu d e  m o u n ta in  a r n i c a  (A rn ic a  l a t i f o l i a ) and  p r i n c e 's  
p in e  (C h im a p h i la  u m b e l la ta ).
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No d e s c r ip t io n  of v e g e ta t iv e  ty p e s  in  th e  s tu d y  a r e a  w ould  b e  
c o m p le te  w ith o u t m e n tio n in g  th e  e v id e n c e  of p a s t  f i r e s .  D u r in g  th e  
e a r l y  1900’s ,  f o r e s t  f i r e s  sw ep t th ro u g h  l a r g e  s e c t io n s  of th e  L o lo  
and  C l e a r w a te r  N a tio n a l  F o r e s t s .  R e p e a te d  b u rn in g s  e l im in a te d  s e e d  
s o u r c e s  and  m a n y  s u b - c l im a x  s h ru b  c o m m u n ite s  w e r e  c r e a te d .  T he 
B u r d e t te  C r e e k  w in te r  r a n g e  is  th e  r e s u l t  of a  l a r g e  f i r e  in  1917 
(Bohne, p e r s .  co m m . ). On m a n y  m e s ic  s i t e s ,  t i m b e r  s ta n d s  h av e  
r e - in v a d e d  th e  b u r n s  and  sh a d e d  out th e  u n d e r s to r y ;  s h ru b  and b u n c h -  
g r a s s  c o m m u n it ie s  h av e  m a in ta in e d  th e m s e lv e s  on th e  m o r e  x e r i c  
s i t e s .  F u r t h e r  e v id e n c e s  of p a s t  f i r e s  a r e  th e  l a r g e  s ta n d s  of s e r a i  
lo d g ep o le  p in e  (P in u s  c ont o r  t a ) in  th e  a r e a  of th e  "b ig  b u r n "  a long  th e  
Idaho  D iv ide .
C H A P T E R  III 
M A T E R IA L S AND M ETHODS
R a d io te le m e t r y
E le v e n  e lk  w e r e  in s t r u m e n te d  w ith  p u ls in g  t r a n s m i t t e r s  in 
th e  164 MHz ra n g e .  A n im a ls  m a rk e d  in  1972 w e r e  d e s ig n a te d  by  
l e t t e r s  (A th ro u g h  D) and  th o s e  in  1973 b y  n u m b e r s  (1 th ro u g h  7). F o r  
a  l i s t  of a l l  ta g g e d  e lk  s e e  T ab le  1. One t r a n s m i t t e r  w as  r e tu r n e d  by  
a  s p o r t s m a n  a f t e r  E lk  D w as  sh o t in  Idaho. T h is  r a d io  w a s  a t ta c h e d  
to  E lk  5 on 1 M ay 1973.
T ra p p in g  and T agg ing
E lk  A, B and  C w e r e  ta g g e d  in  the  B u r d e t te  C r e e k  d r a in a g e  
a f t e r  b e in g  d a r te d  f r o m  a  h e l i c o p te r  u s in g  th e  n e u r o m u s c u la r  b lo c k in g  
a g e n t s u c c in y lc h o l in e  c h lo r id e .  A ll  o th e r  a n im a ls  w e r e  t r a p p e d  and  
ta g g e d  in  a  c o r r a l - t y p e  t r a p  b u i l t  n e a r  th e  Wig C r e e k  L odge  b y  th e  
M ontana  D e p a r tm e n t  of F i s h  an d  G am e (F ig . 2). T h e  t r a p  w as  
lo c a te d  a d ja c e n t  to  th e  B u rd e t te  C r e e k  w in te r  r a n g e  and  a  p r iv a te  
ro a d  le a d in g  to  th e  s i t e  f a c i l i t a te d  d a i ly  ch eck in g  of th e  t r a p .
T h e  t r a p  w as  b a i te d  w ith  h ay  and a s a l t  b lo ck . U se  of th e  
t r a p  w a s  s p o r a d ic  th ro u g h o u t  w in te r  w ith  no u s e  in  M a rc h .  S ta r t in g  in
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T A B L E  1. S u m m a r y  of in s t ru m e n te d  e lk  d a ta
E lk Sex
A p p ro x .
age
D a te  & 
lo c a t io n  
ta g g e d
D a te  of l a s t  
r a d io  fix
S u m m e r - f a l l  
a r e a  
(sq . m i .  )
M ax. 
d i s ta n c e  
m o v e d  
(m i. )
A ? ad u lt 4 /2 7 /7 2  
B u rd e t te  C r .
6 /  9 /72 9 ?
B ? ad u lt 3 /2 4 /7 2  
B u rd e t te  C r .
8 /1 1 /7 2 2 .8 5. 0
C ? ad u lt 4 /2 0 /7 2  
B u rd e t te  C r .
8 /1 1 /7 2 8. 1 4. 5
D cf 2 5 /3 1 /7 2  
W ig C r .
8 /2 2 /7 2  
s h o t  1 0 /3 1 /7 2
16. 0 13. 0
1 ? 3 -4 4 /1 1 /7 3  
W ig C r .
5. 9 1 1 .0
2 d" 1 5 / 1 /7 3  
W ig C r .
10 / 3 /7 3  
s h o t  1 0 /6 /7 3
>35. 0 20. 0
3 ? 8+ 5 / 1 /7 3  
Wig C r .
4. 9 10. 0
4 ? 2 5/ 1 /7 3  
W ig C r .
Me*: <^19 8. 5
5 ? 3-4 5 / 1 /7 3  
Wig C r .
1 1 /1 3 /7 3 4. 3 6. 0
6 ¥ 4 -5 5 / 2 /7 3  
W ig C r .
3. 3 1 1 .0
7 ? 3 -4 5 /1 3 /7 3  
Wig C r .
* 7. 1 10. 0
R a d io  o p e ra t in g  a s  of 5 /1 /7 4 .  
*"!^Radio r e m o v e d  and  r e p la c e d  4 / 5 / 7 4 .
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F ig .  2. Wig C r e e k  e lk  t r a p .
F ig .  3. E lk  4 le a v in g  t r a p  (1 M ay 1973)
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l a t e  A p r i l  th e  t r a p  w as  u s e d  r e g u l a r l y  b y  elk , m u le  d e e r  (O d o c o ileu s  
h e m io n u s ) and  w h i te - ta i l e d  d e e r  (O d o co ileu s  v i r g in i a n u s ). T he  t r a p  
w a s  e r e c t e d  o v e r  w h a t a p p e a r e d  to  b e  an  old s a l t  l ick ;  e lk  s t a r t  u s in g  
s a l t  in  la te  A p r i l  and  u s e  i s  g r e a t e s t  d u r in g  M ay and  Ju n e  (D alke e t a l .  
1965). By r a i s i n g  th e  t r i p - w i r e  a p p r o x im a te ly  45 in c h e s  above  th e  
g ro u n d , d e e r  cou ld  e n t e r  th e  t r a p  and  le a v e  a g a in  w ith o u t g e t t in g  
caugh t. T h is  w a s  n e c e s s a r y  b e c a u s e  d e e r  w ould  in e v i ta b ly  a r r i v e  a t  
th e  t r a p  s i t e  b e f o r e  e lk . U se  of th e  t r a p  b y  e lk  in  l a te  A p r i l  and  
th ro u g h o u t M ay w as  r e s t r i c t e d  to  th e  s a l t  b lo c k  w h e r e a s  d e e r  of bo th  
s p e c ie s  a l s o  took  hay . T he h a n d l in g  of t r a p p e d  e lk  w a s  d e s c r ib e d  by  
R e a m  e t a l .  (1971).
T h re e  ty p e s  of r a d io  c o l l a r s  w e r e  u se d  d u r in g  th e  s tu d y . In 
1972, th e  t r a n s m i t t e r  and  b a t t e r y  p a c k  w e r e  e m b e d d e d  in  a c r y l i c  and  
th e n  a t ta c h e d  to  a 6 - in c h  w id th  of f le x ib le  p l a s t i c  w h ich  s e r v e d  a s  th e  
c o l l a r .  T he w ho le  c o l l a r  w as  then  c o v e re d  w ith  in s u la t in g  ta p e ,  p r o ­
v id in g  only  s l ig h t  p r o te c t io n  fo r  th e  a n te n n a .  In 1973, s e v e n  r a d io  
c o l l a r s  w e r e  a t ta c h e d  to  e lk . Two w e r e  of th e  a l l - a c r y l i c  ty p e  c o n ­
s t r u c t io n  d e s c r ib e d  b y  D enton  (1973) and  f iv e  w e r e  c o n s t ru c te d  u s in g  
2, 5 - in c h  d i a m e t e r  P V C  i r r i g a t i o n  p ip e s  (ASC, 160 p s i) .  A 4 0 - in c h  
s e c t io n  of p ip e  w as  h e a te d  in  an oven  u n t i l  i t  w a s  p l ia b le .  T he  
t r a n s m i t t e r  w ith  a t ta c h e d  b a t t e r y  p a c k ,  b u t not th e  a n te n n a ,  w a s  
c o v e re d  w ith  a c r y l i c .  T he r a d io  w as  in s e r t e d ,  a n te n n a  f i r s t ,  in to  th e  
h e a te d ,  so f t  p ip e  and  q u ic k ly  p la c e d  in to  a  m e ta l  p r e s s  th a t  f la t t e n e d
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th e  p ip e  in to  a  s h a p e  th a t  w ould  f i t  a ro u n d  an  e lk 's  n ec k .  T he c o l l a r  
w a s  a l lo w ed  to  co o l in  th e  p r e s s  an d  th e  f la t t e n e d  p ip e  ends  w e r e  
c lo s e d  w ith  a  s e a l in g  com pound . A b o lt  and  a  s p e c ia l  n y lo n - l in e d  
lo ck n u t f a s te n e d  th e  c o l l a r  a ro u n d  th e  a n i m a l 's  n eck .
B o th  p ip e  and  a c r y l i c  c o l l a r s  o f fe r  good p ro te c t io n  to  t r a n s ­
m i t t e r s  and  an te n n a e  b u t p ip e  c o l l a r s  a r e  e a s i e r  to  a t ta c h  in  th e  f ie ld  
and  m o r e  v i s ib le  f r o m  th e  a i r .
A ll 11 e lk  w e r e  e a r - t a g g e d  w ith  n u m b e re d  a lu m in u m  F i s h  
an d  G am e D e p a r tm e n t  t a g s ,  and  a l l  b u t  tw o  r e c e iv e d  4 -  o r  6 - in c h  
w ide  in d iv id u a lly  c o lo re d  n e c k b an d s .
L o c a t in g  R a d io ed  E lk
I n s t r u m e n te d  e lk  w e r e  lo c a te d  w ith  a n  AVM M odel LA I 1 -S 
r e c e i v e r .  A e r i a l  lo c a t io n s  w e r e  a c c u r a t e  and f r e q u e n t ly  r e s u l t e d  in  
s ig h t in g s  of r a d io e d  a n im a l s .  A c c u ra c y  of g ro u n d  t r i a n g u la t io n s  
v a r i e d  and  often  only  a p p ro x im a t io n s  w e r e  p o s s ib le .  A ll lo c a t io n s  
w e r e  m a rk e d  on to p o g ra p h ic  m a p s  (U .S . G e o lo g ic a l  S u rv e y , 1:24000 
o r  1:62500) and n u m b e re d .  T he  p e r io d  f r o m  J u ly  to  m id - S e p te m b e r ,  
1972, r e p r e s e n t e d  a  le a r n in g  p e r io d  u s e d  to  b e c o m e  f a m i l i a r  w ith  th e  
s tu d y  a r e a  and  a e r i a l  and  g ro u n d  t r a c k in g  te c h n iq u e s .
T w e n ty - s ix  f l ig h ts  w e r e  m a d e  in  1973; in  s u m m e r  and  fa l l ,  
f l ig h ts  w e r e  s c h e d u le d  on th e  a v e r a g e  of once  a  w eek . T h is  f o r m a t  
w a s  a d ju s te d  a c c o r d in g  to  a p p a re n t  need ; d u r in g  Ju n e  w hen  e lk  w e r e
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d i s p e r s in g ,  s ix  f l ig h ts  w e r e  u n d e r ta k e n .  A v e ra g e  f l ig h t  t im e  d ro p p e d  
f r o m  s l ig h t ly  o v e r  2 h o u r s  in  1972 to  l e s s  th a n  1. 5 h o u r s  in  1973,
T h is  w a s  l a r g e ly  th e  r e s u l t  of in c r e a s e d  f a m i l i a r i t y  w ith  th e  e q u ip ­
m e n t  and of u s in g  th e  d o u b le -w h ip  d ip o le  a n te n n a  s y s t e m  d e s ig n e d  b y  
V a rn e y  (C ra ig h e a d  e t a l .  1971) w h ich  e l im in a te d  th e  n eed  f o r  
r e c t a n g u la r  s e a r c h  p a t t e r n s .  F l ig h ts  w e r e  in i t ia te d  a t  s u n r i s e  o r  
a p p r o x im a te ly  1. 5 h o u r s  b e f o r e  s u n s e t .  C e s s n a - 1 8 2 's  and  P i p e r  
S u p e r  C ubs w e r e  u t i l iz e d  d u r in g  th e  s tu d y . R a d io ed  e lk  w e r e  lo c a te d  
u s in g  p r o c e d u r e s  d e s c r ib e d  b y  D en ton  (1973). G e n e ra l ly  b y  f ly in g  
n e a r  th e  l a s t  known p o s i t io n  of in s t r u m e n te d  a n im a l s ,  s ig n a ls  w e r e  
p ic k e d  up. O nce th e  lo c a t io n  of th e  t r a n s m i t t e r  w as  a s c e r t a in e d ,  it 
w a s  c i r c l e d  to  lo c a te  th e  a n im a l  v i s u a l ly .  B y  c i r c l in g ,  th e  r a d io e d  
e lk  o r  o th e r s  b e lo n g in g  to  th e  s a m e  g ro u p  w e r e  often  s ig h te d .  If e lk  
w e r e  no t s e e n ,  th e  c i r c l e d  a r e a  w as  m a r k e d  on a m a p  an d  th e  s e a r c h  
co n tin u ed  f o r  o th e r  r a d io e d  a n im a l s .  In a few c a s e s ,  a  s ig n a l  cou ld  
not b e  r e c e iv e d  n e a r  th e  l a s t  known p o s i t io n  and  i t  b e c a m e  n e c e s s a r y  
to  g a in  a l t i tu d e  b e f o r e  r e c e iv in g  th e  s ig n a l .  T hus  a l l  fu n c tio n in g  
t r a n s m i t t e r s  w e r e  lo c a te d  on e v e r y  f l ig h t .  N o tes  ta k e n  d u r in g  e a c h  
f l ig h t  in c lu d e d  lo c a t io n s  of in s t r u m e n te d  and  o th e r  e lk , g ro u p  c o m p o ­
s i t io n  d a ta ,  an d  w e a th e r  in fo rm a t io n  s u c h  a s  t e m p e r a t u r e  and  c loud  
c o v e r .
G ro u n d - t r a c k in g  of in s t r u m e n te d  e lk  o c c u r r e d  f r o m  5 J u ly  to  
m id -A u g u s t ,  1972, and  f r o m  11 A p r i l  to  28 D e c e m b e r  1973. A
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t h r e e - e l e m e n t  Y ag i a n te n n a  w a s  u se d .  T he an te n n a  w as  h a n d -h e ld  
v e r t i c a l l y  w ith  th e  lo n g i tu d in a l  a x is  p o in te d  a t  th e  t r a n s m i t t e r .  A ll 
v i s u a l  o b s e rv a t io n s  w e r e  m a d e  w ith  th e  a id  of 10 -p o w e r  b in o c u la r s .
G round  lo c a t io n s  w e r e  no t a lw a y s  a c c u r a t e ,  a s  to p o g ra p h ic  
f e a t u r e s  and  d e n s e  v e g e ta t io n  in f lu e n c e d  r a d io  s ig n a ls  (Stehn 1973). 
T he  b e s t  f ix e s  o c c u r r e d  w hen  t r a n s m i t t e r  and  r e c e i v e r  w e r e  w ith in  
l in e  of s ig h t .  In th is  s i tu a t io n ,  th e  d i r e c t io n  of m a x im u m  s ig n a l  
s t r e n g t h  w a s  a p p a re n t  and b y  b i s e c t in g  th e  a n g le  b e tw e e n  th e  tw o n u l ls ,  
one on e a c h  s id e  of th e  m a x im u m  s ig n a l ,  an  a c c u r a t e  b e a r in g  to  th e  
t r a n s m i t t e r  w as  ta k e n  (K o lenosky  and  J o h n s to n  1967). If th i s  p r o ­
c e d u re  w a s  r e p e a te d  a t  a n o th e r  lo c a t io n ,  th e  p o s i t io n  of th e  t r a n s ­
m i t t e r  cou ld  b e  d e te r m in e d  b y  t r ia n g u la t io n .  R ad io ed  e lk  w e r e  
g e n e ra l ly  a p p ro a c h e d  to  w ith in  0. 2 5 - m i le ,  s o  e r r o r  po lygon  s iz e  w a s  
m in im a l  (H eezen  and  T e s t e r  1967).
O ften  lo c a t io n s  of in s t ru m e n te d  e lk  cou ld  no t b e  d e te r m in e d  
f r o m  tw o b e a r in g s ,  thus  a d d i t io n a l  b e a r in g s  f r o m  a  n u m b e r  of 
d i f fe re n t  lo c a t io n s  w e r e  n e c e s s a r y .  O nce  a  t r a n s m i t t e r  w a s  t e n t a ­
t iv e ly  lo c a te d ,  th e  lo c a t io n  w a s  v e r i f i e d  b y  w a lk in g  to  a  p o in t a c r o s s  
a n d / o r  o v e r lo o k in g  th e  s i t e .  F r e q u e n t ly  a s ig n a l  th a t  w a s  in c o n ­
c lu s iv e  d u r in g  th e  day  w ould  b e  c l e a r  and  d i r e c t io n a l  in  th e  even ing ; 
th i s  w a s  a p p a r e n t ly  th e  r e s u l t  of th e  a n im a l  ch an g in g  i t s  to p o g ra p h ic  
p o s i t io n .
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E v a lu a t io n  of D ata
In a  b io t e l e m e t r i c  s tu d y , th e  a c tu a l  lo c a t io n  of an  i n s t r u ­
m e n te d  a n im a l  is  th e  m o s t  im p o r ta n t  d a tu m . A lthough  s ig n a ls  f r o m  
a l l  r a d io e d  e lk  w e r e  f r e q u e n t ly  r e c e iv e d  in  one day , not a l l  of th o s e  
c o n ta c ts  r e s u l t e d  in  a c tu a l  lo c a t io n s .  T hus a l l  r a d io  c o n ta c ts  w e r e  
d iv ided  in to  th o s e  w h e r e  a lo c a t io n  could  b e  d e te r m in e d ,  and  th o s e  
w h e r e  it  cou ld  n o t b e  e s ta b l i s h e d  beyond  doubt. T he f i r s t  c a te g o ry  
w as  p r o g r e s s i v e l y  n u m b e re d ,  m a r k e d  on a p p r o p r ia t e  m a p s ,  and  a 
3 x 5  c a r d  w a s  f i l le d  out f o r  e a c h  n u m b e re d  s i t e .  T he se c o n d  
c a te g o r y  w a s  no t c o n s id e r e d  a lo c a t io n ,  b u t r a t h e r  a s  a d d i t io n a l  d a ta ,  
f i l l in g  th e  t im e  p e r io d  b e tw e e n  tw o  n u m b e re d  lo c a t io n s .  Such d a ta  
on ly  in d ic a te d  w h e th e r  th e  ta g g e d  a n im a l  w a s  s t i l l  in  a p a r t i c u l a r  a r e a  
o r  had  m o v ed . E a c h  n u m b e re d  c a r d  r e p r e s e n t e d  a s y n o p s is  of a 
p a r t i c u l a r  lo c a t io n  fo r  one e lk .
T he am o u n t of t im e  s p e n t  t r a c k in g  s e v e n  r a d io e d  e lk  and  th e  
s i z e  of th e  a r e a  u t i l iz e d  b y  th e m  m a d e  e x te n s iv e  a n a ly s e s  of v e g e ­
ta t iv e  s i t e s  im p o s s ib le .  A t th e  s a m e  t im e ,  so m e  m e th o d  to  q u a n t i ­
ta t iv e ly  r e l a t e  e lk  lo c a t io n s  to  s e a s o n a l  h a b i ta t  u s e  w as  n e c e s s a r y .
T he h a b i ta t  ty p e  c l a s s i f i c a t i o n  m e th o d  of P f i s t e r  e t a l ,  (1972) w as  
u se d  b e c a u s e  i t  o f fe re d  s e v e r a l  a d v a n ta g e s :  i t  w a s  d e s ig n e d  
e s p e c i a l ly  f o r  w e s t e r n  M ontana; i t  u s e s  e a s i ly  id e n t i f ia b le  in d ic a to r  
p la n ts ;  and  m o s t  w ild l i fe  and  t i m b e r  m a n a g e m e n t  p e r s o n n e l  a r e  
f a m i l i a r  w ith  i t .  A ll  s i t e s  th a t  w e r e  r e p e a te d ly  u s e d  by  e lk  and  s o m e
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of th e  l e s s e r  u s e d  lo c a t io n s  w e r e  c l a s s i f i e d .
E lk  lo c a t io n  s i t e s  w e r e  n o r m a l l y  v i s i t e d  d u r in g  m id d a y  a s  
th a t  t im e  p e r io d  w as  g e n e r a l ly  p o o r  f o r  ob ta in in g  r a d io  b e a r i n g s .  On 
a r r i v i n g  a t  a  s i t e ,  th e  e x a c t  p o in t  a t  w h ich  a  r a d io e d  e lk  h ad  b e e n  
o b s e rv e d  w as  lo c a te d .  A 1 0 - f a c to r  p r i s m  w as  u s e d  to  m e a s u r e  b a s a l  
a r e a  and  e s t a b l i s h  a  v a r i a b le  p lo t .  U n d e r s to r y  in d ic a to r  p la n ts  
w ith in  th e  p lo t  w e r e  r e c o r d e d  and , to g e th e r  w ith  th e  d o m in a n t  t r e e  
s p e c i e s ,  d e te r m in e d  th e  s i t e  h a b i ta t  ty p e .  F u r t h e r  c l a s s i f i c a t io n  
in c lu d ed  e s t im a t in g  t r e e  h e ig h ts ,  p e r c e n ta g e  canopy  c o v e ra g e ,  a s p e c t  
and  p e r c e n t  s lo p e  (Lyon 1973). A n u m b e r  of a d ja c e n t  a r e a s  show ing  
s ig n s  of e lk  u s e  s u c h  a s  w a l lo w s ,  b e d s ,  and  fe e d in g  s i t e s  w e r e  
s i m i l a r l y  s a m p le d .
E x c e p t  f o r  a r e a s  b e in g  lo g g ed  and  d u r in g  th e  h un ting  s e a s o n ,  
h u m a n  a c t iv i t ie s  in  th e  s tu d y  a r e a  w e r e  l ig h t .  W hen su c h  a c t iv i ty  
o c c u r r e d  n e a r  in s t r u m e n te d  e lk , r a d io  b e a r i n g s  w e r e  ta k e n  tw ic e  
e a c h  d ay  to  d e te r m in e  w h e th e r  th e  a n im a ls  le f t  th e  a r e a .
S u m m e r  and  f a l l  r a n g e s  of I n s t r u m e n te d  e lk  w e r e  d e te r m in e d  
b y  co n n ec tin g  a l l  p e r i p h e r a l  lo c a t io n s .  T h o se  r e s u l t in g  f r o m  m o v e ­
m e n ts  to  and  f r o m  th e  s u m m e r  and  f a l l  r a n g e s  w e r e  no t c o n s id e r e d  
p a r t  of th e  r a n g e s .  T o ta l  s i z e  of s e a s o n a l  a r e a s  w e r e  m e a s u r e d  
u s in g  a p o la r  p l a n im e te r .  A r e a s  of f r e q u e n t  u s e  w e r e  id e n t i f ie d  a s  
s u c h .  To  o b ta in  an  e x p r e s s io n  f o r  m a x im u m  d is ta n c e  m o v e d  b e tw e e n  
s u m m e r  an d  w in te r  r a n g e s ,  th e  d is t a n c e  b e tw e e n  th e  l a s t  known
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lo c a t io n  on th e  w in te r  r a n g e  and  th e  f u r th e s t  p o in t on th e  s u m m e r  
r a n g e  w a s  m e a s u r e d .  B e c a u s e  of a r e a  r e l i e f ,  a c tu a l  d i s t a n c e s  
t r a v e l e d  b y  e lk  w ould  e x c e e d  th e s e  v a lu e s .
C H A P T E R  IV 
R E S U L T S  AND DISCUSSION
R a d io  P e r f o r m a n c e
In 1972, fo u r  e lk  w e r e  In s t r u m e n te d  w ith  t r a n s m i t t e r s  u se d  
p r e v io u s ly  in  a  m o o s e  s tu d y  in  M in n e so ta .  O nly  t h r e e  t r a n s m i t t e r s  
w e r e  s t i l l  fu n c tio n in g  by  th e  t im e  th e  f ie ld  in v e s t ig a t io n  b e g a n  in  Ju ly .  
T r a n s m is s io n s  f r o m  E lk  B and C w e r e  l a s t  r e c e iv e d  on 11 A u g u st and  
E lk  D w as  l a s t  lo c a te d  on 22 A ugust of th a t  y e a r .  S ince  D w as  th e  
on ly  t r a n s m i t t e r  f i t te d  w ith  a  new b a t t e r y  p a c k  b e f o r e  th e  e lk  w e r e  
in s t ru m e n te d ,  th e  p r e m a t u r e  f a i lu r e  of th e  o th e r  r a d io s  w a s  p ro b a b ly  
due to  w eak  b a t t e r i e s .  E lk  D w as  not lo c a te d  d u r in g  a  f l ig h t  on 2 7 
S e p te m b e r ,  and  i t  w as  a s s u m e d  th e  t r a n s m i t t e r  w as  in o p e ra t iv e .
D u rin g  A p r i l  and  M ay 1973, s e v e n  e lk  w e r e  in s t ru m e n te d  in 
th e  Wig C r e e k  t r a p .  R a d io  p e r f o r m a n c e  w as  e x c e l le n t  f o r  th a t  y e a r  
w ith  on ly  one t r a n s m i t t e r  f a i l in g  s o m e  t im e  a f t e r  13 N o v e m b e r .  One 
r a d io  c o l l a r  w as r e t u r n e d  s t i l l  fu n c tio n in g  1 m o n th  a f t e r  th e  a n im a l  
w as  s h o t .  F o r  a  s u m m a r y  of t r a n s m i t t e r  in fo rm a t io n  s e e  T ab le  1.
G e n e r a l  U se  of A r e a
B e tw e e n  4 J u ly  and  22 A u g u s t 1972, t r a n s m i s s i o n s  f r o m
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t h r e e  in s t r u m e n te d  e lk  w e r e  r e c e iv e d  2 7 t im e s  r e s u l t in g  in  2 3 
lo c a t io n s .  F r o m  1 M ay to  31 D e c e m b e r  1973, 473 t r a n s m i s s i o n s  
w e r e  r e c e iv e d  f r o m  s e v e n  ra d io e d  e lk  f o r  177 lo c a t io n s .  R e s u l t s  
in d ic a te d  th a t  s e a s o n a l  m o v e m e n ts  b e tw e e n  d is t in c t  s u m m e r  and 
w in te r  r a n g e s  o c c u r r e d  in  m o s t  c a s e s .  S e a s o n a l  m o v e m e n ts  w e r e  
d i s p e r s a l s  r a t h e r  th a n  m ig r a t io n s .  E lk  u s e  of th e  w in te r  r a n g e  w as  
g e n e r a l ly  r e s t r i c t e d  to  open  m id - s lo p e s  of f a v o ra b le  a s p e c t .
S e a s o n a l  M o v e m en ts
Q u a n t i ta t iv e  s p r in g  m o v e m e n t  d a ta  w e r e  not a v a i la b le  f o r  
1972. I s o la te d  o b s e rv a t io n s  w e r e  m a d e  b y  J o s e p h  B ohne and D r .  J a c k  
Lyon. R a d io  f a i l u r e s  p r e c lu d e d  g a th e r in g  d a ta  on m o v e m e n ts  b a c k  to  
th e  w in te r  r a n g e  d u r in g  1972.
S p r in g  d i s p e r s a l  of a l l  in s t ru m e n te d  e lk  in  1973 o c c u r r e d  
d u r in g  a  2 -w e e k  p e r io d  f r o m  la te  M ay to  e a r l y  Ju n e .  D i s p e r s a l  w as  
to  th e  w e s t  a c r o s s  th e  South F o r k  of F i s h  C r e e k ,  and  by  8 Ju n e  a l l  
a n im a ls  had  c r o s s e d  th e  c r e e k .  L a t e r  o b s e rv a t io n s  show ed  th a t  fo u r  
cow s p ro d u c e d  c a lv e s .  J o h n s o n  (1951), w o rk in g  w ith  th e  G a l la t in  e lk  
h e r d ,  p la c e d  th e  p e a k  of c a lv in g  a t  abou t 1 June ; u s in g  th a t  d a te ,  i t  
w as  p o s s ib le  to  id e n tify  th e  c a lv in g  lo c a t io n s  of t h r e e  cow elk . One 
c a lf  w a s  a p p a re n t ly  b o r n  on th e  w in te r  r a n g e ,  d e lay in g  d e p a r t u r e  f r o m  
th a t  a r e a  b y  th e  cow u n ti l  a f t e r  6 Ju n e ; th e  o th e r  two cow s p ro d u c e d  
c a lv e s  w h ile  en  r o u te  to  t h e i r  s u m m e r  r a n g e s .  S p r in g  d i s p e r s a l s
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in v o lv ed  su d d e n  m o v e m e n ts ;  th i s  m a d e  r e lo c a t io n s  of s o m e  a n im a l s ,  
a f t e r  th e y  le f t  th e  w in te r  r a n g e ,  d if f icu l t .  D u r in g  th e  d i s p e r s a l  
p e r io d ,  e lk  w e r e  d if f ic u l t  to  o b s e rv e  d e s p i te  e a r l y  m o rn in g  and  la te  
ev e n in g  f l ig h ts .
In c o n t r a s t  to  s p r in g  d i s p e r s a l  m o v e m e n ts ,  f a l l  m o v e m e n ts  
to  th e  w in te r  r a n g e  w e r e  g r a d u a l .  T hey  a lm o s t  c e r t a in ly  w e r e  
in i t ia te d  b y  s n o w s to r m s .  P e r io d s  of w a r m  w e a th e r ,  w hen  th e  snow 
m e l te d ,  o ften  h a l te d  f u r t h e r  m o v e m e n t .  By 20 N o v e m b e r ,  a l l  i n s t r u ­
m e n te d  e lk  h ad  r e tu r n e d  to  th e  w in te r  r a n g e .
S e a s o n a l  H ab ita t  U se s
D ata  f r o m  in s t r u m e n te d  e lk  in d ic a te d  s e a s o n a l  v a r i a t io n s  in  
u t i l iz a t io n  of v a r io u s  h a b i ta t  ty p e s  (T a b le  2), T h e s e  v a r i a t io n s  w e r e  
a l s o  r e f l e c t e d  in  s u c h  p a r a m e t e r s  a s  p e r c e n t  s lo p e ,  can o p y  c o v e r ,  
a s p e c t ,  and  e le v a t io n  of e lk  lo c a t io n s  (T a b le s  3 -5 ) .
T h e  w in te r  r a n g e  c o n s i s t s  p r i m a r i l y  of S eg m e n ts  of the  
B u rd e t te  an d  L u p in e  c r e e k  d r a in a g e s  and  s m a l l  a d ja c e n t  e c o lo g ic a l ly  
s i m i l a r  a r e a s .  W hile  on th e  w in te r  r a n g e ,  e lk  u s e  h a b i ta t  ty p e s  of th e  
D o u g la s - f i r  zone e x te n s iv e ly .  B lu eb u n ch  w h e a tg r a s s  an d  s n o w b e r r y  
h a b i ta t  ty p e s ,  b o th  o c c u r r in g  on open  s lo p e s  w ith  so u th  a s p e c t s ,  a r e  
m o s t  e x te n s iv e ly  u s e d  d u r in g  m id w in te r .  If u n d is tu rb e d ,  e lk  u t i l i z e  
t h e s e  s i t e s  no t only  a s  fe e d in g  b u t a l s o  a s  b e d d in g  a r e a s .  T hus th e y  
a r e  f r e q u e n t ly  s e e n  d u r in g  m id d a y ,  b ed d e d  down in  open  a r e a s .
TABLE 2. Percentage of elk locations with respect to habitat type
by month from May-Dee ember 1973
n
DF/Agsp
DF/Syal DF/Caru DF/Phm a DF/Xete AF/Clun AF/M efe A F/X ete
May 14 8 8 42 34 0 0 8
June 35 0 0 15 24 15 31 15
July 33 0 0 15 7 6 36 36
August 28 0 0 11 7 22 46 14
September 19 0 0 5 5 21 37 32
October 22 0 0 14 8 0 55 23
November 26 0 0 31 61 0 8 0
December 7 57 0 29 14 0 0 0
^Habitat type key from Pfister et al. (1972).
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T A B L E  3. P e r c e n t a g e  of e lk  lo c a t io n s  w ith  r e s p e c t  to  p e r c e n t  s lo p e  
and  ca n o p y  c o v e r  b y  m o n th  f r o m  M a y -D ee  e m b e r  1973
n
P e r c e n t  s lo p e P e r c e n t can o p y c o v e r
> 30 15-30 <15 > 6 0 15-60 <1£
M ay 14 57 34 9 21 56 23
Ju n e 35 46 21 33 49 45 6
J u ly 33 61 12 27 61 39 0
A u g u s t 28 50 0 50 81 19 0
S e p te m b e r 19 47 0 53 47 53 0
O c to b e r 22 67 0 33 67 33 0
N o v e m b e r 26 46 0 54 38 62 0
D e c e m b e r 7 100 0 0 0 29 71
TABLE 4. Percentage of elk locations with respect to aspect
by month from May-December 1973
n N NE E SE S SW W NW Ridge
Drainage
bottom
May 14 0 0 56 11 11 11 0 0 11 0
June 35 0 9 24 12 3 3 12 4 12 21
July 33 6 3 24 9 0 0 21 10 6 21
August 28 8 4 12 0 4 0 12 10 0 50
September 19 0 10 26 5 0 0 6 0 0 53
October 22 5 19 33 0 0 0 10 0 14 19
November 26 4 0 25 13 0 4 0 0 25 29
December 7 0 14 0 14 57 0 15 0 0 0
to
CD
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T A B L E  5, M onth ly  d is t r ib u t io n  of e lk  b y  e le v a t io n  
M a y -D e c e m b e r  1973
n M in. M ax. M ean M ode M ed ian
M ay 14 4600 5800 4900 4600 4800
J u n e 35 4200 6200 5400 5600 5400
J u ly 33 4200 6300 5500 5800 5600
A ugust 28 4200 6000 5250 5600 5400
S e p te m b e r 19 4600 5800 5280 5200 5200
O c to b e r 22 4400 6000 5220 5600 5550
N o v e m b e r 26 4200 6200 5000 5000 5000
D e c e m b e r 7 4400 52 00 4850 4800 4800
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h u n d re d s  of y a r d s  f r o m  th e  n e a r e s t  c o v e r .  S to rm y  w e a th e r  c a u s e s  
e lk  to  l e a v e  th e  open s lo p e s  f o r  d r a in a g e  b o t to m s .  M o v em en t p a t t e r n s  
on th e  w in te r  r a n g e  v a r y ,  w ith  m o s t  m o v e m e n ts  ta k in g  p la c e  d u r in g  
p e r io d s  of l i t t l e  o r  no snow . W hen snow  a c c u m u la t io n s  a r e  g r e a t e s t ,  
th e  a n im a l s  m o v e  v e r y  l i t t l e .  In th e  s tu d y  a r e a ,  no n e t  m o v e m e n ts  of 
in s t r u m e n te d  e lk  w e r e  n o ted  f o r  th e  l a s t  3 w ee k s  in  D e c e m b e r  1973. 
M c L e a n  (1972), w o rk in g  w ith  th e  L o c h s a ,  Idaho , e lk  h e r d ,  found  th a t  
e lk  con fined  t h e i r  m o v e m e n ts  to  s m a l l  a r e a s  d u r in g  F e b r u a r y  and  
M a rc h .  C r a ig h e a d  et a l  (1973) r e p o r t e d  th a t  e lk  of th e  M ad iso n  
d r a in a g e  of Y e llo w s to n e  N a tio n a l  P a r k  w e r e  confined  to  s m a l l  a r e a s  
n e a r  t h e r m a l  f e a t u r e s  f o r  m o s t  of th e  w in te r .  G ro u p s  a r e  l a r g e s t  
w h ile  e lk  a r e  on the  w in te r  r a n g e .  On 16 A p r i l  1973, a g ro u p  of 38 
a n im a ls  w as  s e e n  in  th e  u p p e r  B u r d e t te  C r e e k  a r e a .
As th e  snow  m e l t s ,  e lk  r e s p o n d  b y  in c r e a s e d  m o v e m e n ts .
T h ey  b e g in  by  u t i l iz in g  m o r e  a r e a s  on th e  w in te r  r a n g e  su c h  as  
t im b e r e d  n in e b a rk  and  b e a r g r a s s  h a b i ta t  ty p e s .  At th e  s a m e  t im e ,  
u s e  of so u th  a s p e c t s  d e c r e a s e s .  I n te r e s t in g ly ,  w h ile  th e  lo w e s t  
m o n th ly  m e a n  e le v a t io n  o c c u r r e d  in  D e c e m b e r ,  th e  lo w e s t  m o d e  v a lu e  
o c c u r r e d  in  M ay. It sh o u ld  b e  p o in te d  ou t th a t  w h ile  in s t r u m e n te d  e lk  
w e r e  f r e q u e n t ly  o b s e rv e d  a t lo w e r  e le v a t io n s  in  M ay th a n  in  D e c e m b e r ,  
th e  v a r i a t i o n  abou t th e  m e a n  in  M ay e x c e e d e d  th a t  f o r  D e c e m b e r .
T h u s ,  u s e  in  M ay of lo w e r  e le v a t io n s  w as  p ro b a b ly  due to  g r e e n - u p  
w h ile  th e  v a r i a t io n s  in  e le v a t io n s  r e f l e c t e d  th e  d i s a p p e a r a n c e  of snow
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c o v e r  o v e r  m u c h  of th e  w in te r  r a n g e .  T he a p p a r e n t  dow nw ard  m o v e ­
m e n t  d u r in g  s p r in g  w a s  s i m i l a r  to  th a t  r e p o r t e d  b y  M c L e a n  (1972) in 
th e  L o c h s a  d r a in a g e .  P r i o r  to  s p r in g  d i s p e r s a l ,  e lk  u t i l iz e  l a r g e  
a r e a s  of th e  w in te r  r a n g e .  By M ay, u s e  of open  s lo p e s  d e c l in e d  c o n ­
s id e r a b ly ,  and  th e  u s e  of open  t i m b e r  ty p e s  (15-60  p e r c e n t  ca n o p y  
c o v e r )  w as  g r e a t e s t  f o r  th e  y e a r .  T hus  s p r in g  a r e a s  a p p e a r  to  b e  
e x te n s io n s  of th e  w in te r  r a n g e  bu t no t d i s t in c t  a r e a s  in t h e m s e lv e s .
D u r in g  l a t e  M ay  and  e a r l y  Ju n e ,  m o s t  e lk  d i s p e r s e d  to  t h e i r  
s u m m e r - f a l l  a r e a s .  E v e n  th o s e  a n im a ls  r e m a in in g  w ith in  th e  
B u r d e t te  C r e e k  d r a in a g e  u t i l iz e d  a r e a s  no t u s e d  d u r in g  th e  w in te r  
m o n th s  b e c a u s e  of d ee p  snow  o r  u n fa v o ra b le  a s p e c t s .  D u rin g  th is  
p e r io d ,  e lk  b e c a m e  in c r e a s in g ly  d if f ic u l t  to  o b s e r v e  u n ti l  b y  e a r l y  
J u n e  th e y  w e r e  v i r t u a l l y  n e v e r  s e e n .  T h is  w as  p a r t i a l l y  due to  th e  
i n c r e a s e d  u s e  of d e n s e  t i m b e r  ty p e s .  D u r in g  la te  M ay  and  e a r l y  
J u n e ,  u t i l iz a t io n  of h e a v y  t i m b e r  h a b i ta t s  i n c r e a s e d  m o r e  th a n  tw ofo ld . 
H o w ev er ,  e lk  co n tin u ed  to  u s e  d e n s e  t i m b e r  ty p e s  f o r  m u c h  of th e  
s u m m e r  w hen  th e y  cou ld  b e  o b s e rv e d ;  th u s ,  o th e r  f a c t o r s  m u s t  have  
c o n t r ib u te d  to  th e  low n u m b e r  of s ig h t in g s  in  Ju n e .  S ince  e a r ly  Ju n e  
is  th e  p e r io d  of p a r t u r i t i o n  f o r  m o s t  cow s, c a lv in g  and p o s tn a ta l  
b e h a v io r  w e r e  p ro b a b ly  th o s e  f a c t o r s .  K night (1970), in v e s t ig a t in g  th e  
Sun R iv e r  e lk  h e r d ,  no ted  th a t  e lk  w e r e  d if f ic u lt  to  o b s e rv e  in  e a r l y  
J u n e  and  th a t  o b s e rv a t io n s  of s in g le  cow s w e r e  h ig h e s t  f o r  th is  
p e r io d .
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C a lv in g  in th e  s tu d y  a r e a  a p p a re n t ly  w as  no t confined  to  
e i t h e r  w in te r  o r  s u m m e r  r a n g e s ,  bu t a l s o  o c c u r r e d  in in te r m e d ia te  
a r e a s .  O ne c a s e  of c a lv in g  on th e  w in te r  r a n g e  w a s  r e c o r d e d ,  tw o 
o th e r  c a s e s  w e r e  no ted  w h e r e  c a lv e s  w e r e  b o r n  en  ro u te  to  th e  
s u m m e r  a r e a s ,  and d a ta  f r o m  tw o m o r e  cow s in d ic a te d  th a t  th e y  
p ro d u c e d  t h e i r  c a lv e s  w h ile  on t h e i r  s u m m e r - f a l l  r a n g e s .  P ic to n  
(1960) n o ted  th a t  a  n u m b e r  of c a lv e s ,  s e e n  d u r in g  Ju n e  on s u m m e r  
r a n g e s  of th e  Sun R iv e r  e lk  h e r d ,  in d ic a te d  th a t  ca lv in g  o c c u r r e d  a t  
th o s e  h ig h  e le v a t io n s ,  o r  th a t  th e  c a lv e s  h ad  m o v ed  a t an  e a r l y  ag e . 
F o llo w in g  p a r tu r i t i o n ,  in s t r u m e n te d  cow e lk  u t i l iz e d  s m a l l  a r e a s ,  
g e n e r a l l y  l e s s  th a n  1 s q u a r e  m i le ,  f o r  p e r io d s  of up to  3 w e e k s .  T h r e e  
lo c a t io n s  id e n t i f ie d  a s  c a lv in g  s i t e s  w e r e  t im b e r e d  s lo p e s  w ith  so u th  
and  s o u th e a s t  a s p e c t s .  Tw o of th e s e  a r e a s  h ad  s m a l l  b r u s h y  open ings 
w h ile  th e  th i r d  s i t e  w as  lo c a te d  n e a r  a 5 - y e a r - o l d  c l e a r c u t .  E le v a t io n s  
r a n g e d  b e tw e e n  4, 600 and  5, 400 fe e t .  A ltm a n n  (1952), in v e s t ig a t in g  
s o c i a l  b e h a v io r  of e lk  in  th e  J a c k s o n  H ole a r e a ,  r e p o r t e d  th a t  ca lv in g  
s i t e s  w e r e  g e n e r a l ly  su n n y  h i l l s id e s  r i c h  in  b r o w s e  and  c o v e r ,
B r a z d a  (1953), w o rk in g  in  th e  G a l la t in  d r a in a g e ,  no ted  th a t  no m o v e ­
m e n t  aw ay  f r o m  th e  c a lv in g  a r e a s  o c c u r r e d  u n ti l  a f t e r  th e  ca lv in g  
s e a s o n  w as  o v e r .  He f u r t h e r  s u g g e s te d  th a t  th e  p e r io d  of p a r t u r i t i o n  
w a s  m o r e  im p o r ta n t  in  g o v e rn in g  th e  u p w a rd  m o v e m e n t  of cow e lk  
th a n  p la n t  d e v e lo p m e n t .  T he l a t e  d e p a r t u r e  of E lk  1 f r o m  th e  w in te r  
r a n g e  w a s  p ro b a b ly  r e l a t e d  to  th e  f a c t  sh e  c a lv e d  t h e r e .
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B y l a t e  Ju n e ,  a l l  in s t ru m e n te d  e lk  r e a c h e d  t h e i r  s u m m e r  
r a n g e .  M any  of th e s e  a r e a s  w e r e  w ith in  th e  h ig h e r  s u b a lp in e  f i r  zone . 
D a ta  f r o m  ta g g e d  a n im a l s  in d ic a te d  th a t  on ly  8 p e r c e n t  of a l l  lo c a t io n s  
o c c u r r e d  in  s u b a lp in e  f i r  h a b i ta t s  d u r in g  M ay, b u t b y  Ju n e  u t i l iz a t io n  
of th o s e  ty p e s  i n c r e a s e d  to  61 p e r c e n t .  W ith in  th e  D o u g la s - f i r  zone , 
m o s t  s i t e s  w e r e  in  th e  b e a r g r a s s  h a b i ta t  type  (T ab le  2). T he  m ode  of 
a l l  e le v a t io n s  i n c r e a s e d  1 ,0 0 0  f e e t  in  1 m o n th . M ost in s t r u m e n te d  
e lk  th a t  le f t  th e  w in te r  r a n g e  w e r e  l a t e r  a s s o c ia t e d  w ith  a  s p e c i f ic  
s u m m e r - f a l l  r a n g e  th a t  d id  not o v e r la p  th e  w in te r  a r e a .  E x c e p t io n s  
to  th i s  r u l e  o c c u r r e d  and  w il l  b e  d i s c u s s e d  in  a  l a t e r  s e c t io n .  R e a m  
e t a l .  (1972) no ted  th e  u s e  of d r a in a g e  b o t to m s  d u r in g  Ju n e  in  th e  
S a p p h ire  M o u n ta in s  of w e s t e r n  M ontana . T h is  w as  a l s o  o b s e rv e d  in  
th e  s tu d y  a r e a  w ith  m o s t  d r a in a g e  b o t to m  lo c a t io n s  o c c u r r in g  in th e  
C l in to n ia  h a b i ta t  ty p e  of th e  s u b a lp in e  f i r  zo n e . In s p i t e  of co n tin u ed  
u s e  of h e a v y  t i m b e r  ty p e s ,  a e r i a l  e lk  s ig h t in g s  b e c a m e  m o r e  n u m e ro u s  
d u r in g  l a t e  Ju n e .  T h is  w a s  a p p a re n t ly  r e l a t e d  to  th e  f o rm a t io n s  of 
c o w -c a l f  g ro u p s  o c c u r r in g  a t  th a t  t im e .  G roup  s i z e s  and  c o m p o s i t io n  
s e e m e d  to  v a r y  f r o m  d ay  to  d ay  a l th o u g h  e x a c t  n u m b e r s  w e r e  d if f icu lt  
to  o b ta in  in  t i m b e r e d  h a b i ta t s .
D u r in g  Ju ly ,  m o r e  e lk  w e r e  s e e n  th a n  a t  an y  o th e r  t im e  
d u r in g  th e  s u m m e r  and  fa l l .  L o c a t io n s  v a r i e d  f r o m  p r e d o m in a n t ly  
e a s t  and  w e s t  s lo p e s  d u r in g  m o r n in g  and  e v e n in g  p e r io d s  to  d r a in a g e  
b o t to m s  d u r in g  th e  day . T he  m o d e  of m o n th ly  e le v a t io n s  w as  h ig h e s t
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in  J u ly  a t  5, 800 f e e t .  E lk  w e r e  e a s i e s t  to  s e e  in  r o a d l e s s  a r e a s  
w h e r e  c o w -c a l f  g ro u p s  of o v e r  20 a n im a ls  w e r e  c o m m o n . T he  u s e  of 
h a b i ta t  ty p e s  of th e  s u b a lp in e  f i r  zone  by  in s t r u m e n te d  e lk  w as  n e a r l y  
80 p e r c e n t  in  Ju ly .  T he m e n z ie s i a  and  b e a r g r a s s  h a b i ta t  ty p e s  w e r e  
h e a v i ly  u t i l i z e d  a t  th is  t im e .
B e c a u s e  th e y  o c c u r  on so u th  and  w e s t  a s p e c t s ,  b e a r g r a s s  
h a b i ta t s  te n d  to  b e  r a t h e r  open  and  w e r e  u s e d  m a in ly  in  th e  e v e n in g s .  
T h e  o v e r s t o r y  is  d o m in a te d  b y  e i t h e r  s u b a lp in e  f i r  o r  s e r a i  lo d g e p o le  
p in e .  B e a r g r a s s  d o m in a te s  th e  u n d e r s to r y  a long  w ith  th in - le a v e d  
h u c k l e b e r r y  (V a c c in iu m  m e m b r a n a c e u m ) an d  g r o u s e  w h o r t l e b e r r y  
(V a c c in iu m  s c o p a r i u m ).
T he  s u b a lp in e  f i r / m e n z i e s i a  h a b i ta t  ty p e  w a s  th e  m o s t  
h e a v i ly  u t i l iz e d  one on th e  s u m m e r - f a l l  r a n g e s  (T a b le  2). A " ty p ic a l"  
s i t e  in  th e  s tu d y  a r e a  h a s  t r e e s  4 0 -6 0  f e e t  h ig h  w ith  a dbh of 15-20  
in c h e s .  B a s a l  a r e a  is  a p p r o x im a te ly  140 s q u a r e  f e e t / a c r e .  The 
u n d e r s to r y  is  d o m in a te d  b y  m e n z ie s i a  ( fo o l 's  h u c k le b e r r y )  w h ile  open  
a r e a s  a r e  o f ten  d e n s e ly  c o v e re d  b y  S itk a  a l d e r .  M o is t ,  open  s i t e s  
s u p p o r t  w il lo w s  (S a lix  sp p .  ). A ls o  c h a r a c t e r i s t i c  of th e s e  a r e a s  a r e  
l a r g e  n u m b e r s  of w in d fa l ls .  W alk ing  w a s  o ften  on ly  p o s s ib le  b y  u s in g  
f a l l e n  t r e e  t r u n k s .  A ltm a n n  (1952) n o ted  th a t  e lk  p r e f e r  to  r e s t  in 
lo c a t io n s  s u r r o u n d e d  b y  f a l le n  t r e e s  a s  th e s e  s e e m  to  p ro v id e  p r o ­
t e c t io n .  W in d fa l ls  a l s o  c r e a t e  o p en in g s  in  th e  can o p y  w h ich  he lp  to  
e s t a b l i s h  s h r u b s .
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H a b ita t  ty p e s  u t i l iz e d  d u r in g  A u g u st w e r e  s i m i l a r  to  th o s e  of 
J u ly  e x c e p t  f o r  a  s h a r p  i n c r e a s e  in  u s e  of d r a in a g e  b o t to m s .  P e r c e n t  
u s e  of h e a v y  t i m b e r  ty p e s  b y  in s t r u m e n te d  e lk  w as  g r e a t e s t  d u r in g  
th i s  m o n th  (T a b le  3), c a u s in g  a m a r k e d  d e c l in e  in  th e  n u m b e r  of e lk  
s ig h te d .  A s i m i l a r  r e s p o n s e ,  p ro b a b ly  r e l a t e d  to  ho t w e a th e r ,  w as  
no ted  in  th e  S a p p h ire  R a n g e  (R eam  et a l .  1972). E lk jw adlow s lo c a te d  
th ro u g h o u t  th e  a r e a  show ed  e v id e n c e  of u s e  a t th is  t im e .
D u rin g  S e p te m b e r ,  e lk  co n tin u ed  to  u t i l i z e  d r a in a g e  b o t to m s .  
In r o a d l e s s  a r e a s  t h e r e  w as  a  m a rk e d  i n c r e a s e  in  u s e  of open t i m b e r  
ty p e s .  T h e s e  a r e a s  a r e  not h o m o g e n o u s  in  t h e i r  t r e e  d i s t r ib u t io n  but 
r a t h e r  a m o s a ic  of s m a l l  b r u s h y  a r e a s  and  d e n s e r  t i m b e r  h a b i ta t s .  
S om e in s t r u m e n te d  cow e lk  m o v e d  aw ay  f r o m  a r e a s  p r e v io u s ly  f r e ­
q u e n ted .  T h e s e  m o v e m e n ts  o c c u r r e d  d u r in g  e a r l y  S e p te m b e r .  T hey  
w e r e  p ro b a b ly  th e  r e s u l t  of cow s b e c o m in g  m e m b e r s  of h a r e m s .  
S im i l a r  m o v e m e n ts  d u r in g  e a r l y  S e p te m b e r  w e r e  no ted  in  th e  L o c h s a  
d r a in a g e  (M cL ea n  1972). T he  a v e r a g e  b r e e d in g  g ro u p  in  th e  s tu d y  
a r e a  c o n s is te d  of f o u r  co w s , tw o  c a lv e s ,  and  a  l a r g e  m a tu r e  b u ll .
E lk  lo c a t io n s  in  O c to b e r  in d ic a te d  a g e n e r a l  u p w a rd  m o v e ­
m e n t  f r o m  th e  d r a in a g e  b o t to m s ,  and  in c r e a s e d  u s e  of h ea v y  t i m b e r  
an d  r i d g e s .  T h is  p a t t e r n  co n t in u ed  u n t i l  th e  f i r s t  h ea v y  sn o w fa ll .  In 
1973, th is  o c c u r r e d  on 31 O c to b e r .  T he  r e s p o n s e  of in s t r u m e n te d  
a n im a l s  s u g g e s te d  th a t  d u r in g  and  im m e d ia te ly  a f t e r  a  s t o r m ,  e lk  
s e e k  d r a in a g e  b o t to m s .  In d iv id u a l a n im a ls  r e a c t e d  d i f fe re n t ly ,  s o m e
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s t a r t e d  to  m o v e  to w a rd  th e  w in te r  r a n g e  a lm o s t  a t  once w h ile  o th e r s  
w a i te d  a  w e e k  o r  s o  u n t i l  a d d i t io n a l  sn o w fa ll  f o r c e d  th e m  to  m o v e . 
A n d e r s o n  (1954) no ted  th a t  th e  f i r s t  s ig n i f ic a n t  s n o w s to r m  of au tu m n  
a l s o  in i t i a t e d  m o v e m e n ts  to  th e  w in te r  r a n g e  in  th e  J a c k s o n  H ole a r e a  
of W yom ing .
S u m m e r  an d  F a l l  R a n g e s
S u m m e r  and  f a l l  r a n g e s  u t i l iz e d  b y  I n s t r u m e n te d  elk  
g e n e r a l ly  c o in c id e d  f o r  in d iv id u a l  a n im a ls  an d  w e r e  to  th e  e a s t  and 
w e s t  of th e  w in te r  r a n g e .  S iz e s  of th e s e  r a n g e s  v a r i e d  a s  did 
d i s t a n c e s  m o v e d  f r o m  th e  w in te r  r a n g e  (T ab le  1). U ti l iz a t io n  of 
a r e a s  w a s  no t u n i fo rm  an d  d i s t r ib u t io n s  w e r e  h e te ro g e n e o u s ,  in d i ­
c a t in g  u n e q u a l  in te n s i ty  of h a b i ta t  u s e .  In s o m e  c a s e s ,  m in o r  s h i f t s  
w ith in  th e  r a n g e s  w e r e  n o te d  d u r in g  e a r l y  S e p te m b e r .  O nce  e s t a b ­
l i s h e d  on t h e i r  s u m m e r - f a l l  r a n g e s ,  m o s t  in s t r u m e n te d  a n im a ls  w e r e  
r e a d i ly  found b e c a u s e  t h e i r  m o v e m e n ts  w e r e  l im i te d .  G roup  s i z e s  
v a r i e d ,  b e in g  s m a l l e s t  f o r  b u l ls  an d  l a r g e s t  f o r  cow s and  c a lv e s ,  bu t 
w e r e  s m a l l e r  th a n  th o s e  o b s e rv e d  on th e  w in te r  r a n g e .  B u ll  g ro u p s  
co n ta in e d  f r o m  1 to  6 in d iv id u a ls  w h ile  c o w -c a l f  g ro u p  s i z e s  r a n g e d  
b e tw e e n  7 and  24. G roup  c o m p o s i t io n  w as  h ig h ly  v a r i a b le  w ith  ta g g e d  
e lk  s o m e t im e s  lo c a te d  to g e th e r  one d ay  and  s e p a r a t e d  th e  fo llow ing  
day .
S iz e s  of a r e a s  u t i l iz e d  a s  s u m m e r - f a l l  r a n g e s  sh o w ed
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c o n s id e r a b le  v a r i a t io n  in  th e  s tu d y  a r e a  (T a b le  1). D a ta  f r o m  i n s t r u ­
m e n te d  e lk  s u g g e s te d  th a t  on ly  a  p o r t io n  of th e  v a r i a t io n s  c a n  be  
e x p la in e d  a s  in d iv id u a l  d i f f e r e n c e s .  T h u s ,  w h ile  b u l ls  a s  a  g ro u p  
u t i l i z e  l a r g e r  r a n g e s  th a n  co w s, young  b u l l s  a p p a re n t ly  te n d  to  m o v e  
m o r e  th a n  o ld e r  o n e s .  E lk  2, a  sp ik e  b u l l ,  u s e d  a n  a r e a  of a t  l e a s t  
35 s q u a r e  m i l e s  d u r in g  s u m m e r  and  f a l l ,  n e a r ly  tw ic e  a s  m u c h  a s  
th e  e lk  w ith  th e  s e c o n d  l a r g e s t  r a n g e .  S im i la r  o b s e rv a t io n s  of f a r -  
r a n g in g  m o v e m e n ts  b y  y e a r l in g  b u l ls  w e r e  r e c o r d e d  in O re g o n  (H a rp e r  
1964) and  W yom ing  (M a r t in k a  1969). One e x p la n a t io n  f o r  th e  ex ten d ed  
m o v e m e n ts  b y  young b u l l s  m ig h t  b e  th a t  in  d i s p e r s in g  th e y  a s s o c i a t e  
w ith  d i f f e r e n t  c o w -c a l f  g ro u p s  and  th u s  u s e  th e  c o m b in e d  r a n g e s  of 
th o s e  g ro u p s .  B o th  in s t r u m e n te d  b u l ls  w e r e  young (1- and  2 - y e a r  
o ld s) ;  t h e i r  a v e r a g e  s u m m e r - f a l l  r a n g e  w as  2 5 .5  s q u a r e  m i l e s ,  
p ro b a b ly  l a r g e r  th a n  th a t  of o ld e r  m a le s .  F o u r  r a d io e d  b u l ls  in  th e  
S a p p h ire  R an g e  of w e s t e r n  M on tana  h ad  a n  a v e r a g e  s u m m e r - f a l l  a r e a  
of 1 2 .3  s q u a r e  m i l e s  (R ea m  et a l .  1972).
Cow e lk  in  th e  s tu d y  a r e a ,  a s  a w h o le ,  u t i l iz e d  an  a v e ra g e  
s u m m e r - f a l l  a r e a  of 6. 9 s q u a r e  m i l e s ,  w h ile  cow s known to  h av e  
c a lv e s  a v e ra g e d  only  4. 5 s q u a r e  m i l e s .  T he  v a lu e  fo r  th e  cow g ro u p  
a s  a  w h o le  is  n e a r ly  id e n t ic a l  w ith  th e  6. 4 s q u a r e  m i le s  o b ta in ed  f o r  
th e  S a p p h ire  R an g e  (R eam  e t a l .  1972). T he a v e ra g e  s u m m e r  and  f a l l  
a r e a  u t i l i z e d  b y  t h r e e  cow s in  th e  M a d iso n  d r a in a g e  w a s  a l s o  6. 9 
s q u a r e  m i l e s  (C ra ig h e a d  e t  a l .  1973). T h e  one cow id e n t i f ie d  a s  no t
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h av in g  a  c a l f  u s e d  a n  a r e a  of 19 s q u a r e  m i l e s ,  n e a r l y  fo u r  t im e s  th e  
a v e r a g e  f o r  cow s w ith  c a lv e s .  In a  s i m i l a r  in v e s t ig a t io n  of s e a s o n a l  
e lk  m o v e m e n ts  on th e  South F o r k  of th e  F la th e a d  R iv e r ,  a  cow w ith o u t 
a  c a l f  u s e d  a n  a r e a  of 12 s q u a r e  m i l e s  d u r in g  s u m m e r  and  fa l l ,  
l a r g e s t  of s u c h  s e a s o n a l  a r e a s  f o r  th e  cow g ro u p  in  th a t  s tu d y  
(S im m o n s ,  p e r s .  c o m m . ). T he  a rg u m e n t  u s e d  above  to  e x p la in  
l a r g e  m o v e m e n ts  of young b u l ls  c a n  p ro b a b ly  b e  expanded  to  f e m a le  
e lk  w ith o u t c a lv e s .  T hus  b y  a s s o c ia t in g  w ith  v a r io u s  c o w -c a lf  g ro u p s  
o r  b y  f r e e  in d iv id u a l  m o v e m e n ts ,  a  young e lk  of e i th e r  s e x  m a y  
b e c o m e  f a m i l i a r  w ith  a n  a r e a  l a r g e r  th a n  th a t  n o r m a l ly  u se d . It 
w ou ld  t h e r e f o r e  a c q u i r e  a  know ledge  of a d ja c e n t  a r e a s ,  p o te n t ia l ly  
u s e fu l  a t  s o m e  l a t e r  t im e .  In d i s c u s s in g  th e  c h o ic e  of a  s u m m e r in g  
a r e a  b y  a n  a d u l t  e lk , K nigh t (1970) w ro te  th a t  i t  i s  no t c l e a r  w h e th e r  
th i s  w a s  th e  r e s u l t  of w h a t  i t  l e a r n e d  a s  a  c a lf  f r o m  th e  cow o r  
r e l a t e d  to  th e  e x te n s iv e  m o v e m e n ts  of th e  young a d u l t .
In d iv id u a l  E lk  M o v e m e n ts
E lk  A, a n  a d u l t  cow , w as  l a s t  lo c a te d  on 9 Ju n e  1972 in  th e  
B u r d e t te  C r e e k  d r a in a g e .  T r a n s m i t t e r  f a i lu r e  o c c u r r e d  s o m e t im e  
t h e r e a f t e r .  A r e s i d e n t  of th e  P e t t y  C r e e k  a r e a  r e p o r t e d  s e e in g  h e r  
in  e a r l y  J u ly  n e a r  th e  W e s t  F o r k  of P e t t y  C r e e k .  S ince  sh e  w o re  a 
b r ig h t  y e llo w  n eck b an d , id e n t i f ic a t io n  s e e m e d  c e r t a in .  She w as  s e e n  
a g a in  on th e  B u r d e t te  C r e e k  w in te r  r a n g e  on 9 M ay 1973, w ith  E lk  4.
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E lk  B, a  l a r g e  cow, u t i l iz e d  p a r t s  of th e  South F o r k  of P e t ty  
C r e e k  d r a in a g e  and  a d ja c e n t  J o h n 's  and  G a rd e n  c r e e k s .  She and h e r  
c a l f  w e r e  s e e n  a  n u m b e r  of t im e s ,  a lw a y s  a s s o c i a t e d  w ith  a cow - c a lf  
g ro u p .  B a s e d  on on ly  n in e  r a d io  lo c a t io n s  b e tw e e n  4 J u ly  and 11 
A u g u s t 1972, h e r  s u m m e r  r a n g e  s i z e  w a s  co m p u ted  a t  2. 8 s q u a re  
m i l e s  (F ig ,  4). She w a s  s e e n  in  e a r l y  O c to b e r  c r o s s i n g  P e t t y  C r e e k  
R o a d  n e a r  G us C r e e k  (C. W in eh e l l ,  p e r s .  c o m m . ) w ith  one o th e r  
cow an d  tw o  c a lv e s .  She a p p a r e n t ly  w in te r e d  a g a in  in  th e  B u rd e t te  
C r e e k  d r a in a g e  a s  s h e  w a s  s e e n  th e r e  on 21 M a rc h  1973.
E lk  C, a n  a d u l t  cow , w as  th e  only  in s t r u m e n te d  a n im a l  th a t  
r e m a in e d  n e a r  B u r d e t te  C r e e k  d u r in g  s u m m e r .  She w as  n e v e r  s e e n ,  
a s  a l l  h e r  lo c a t io n s  w e r ç  in  t im b e r e d  h a b i ta t s .  T h is  a n im a l  u t i l iz e d  
a s u m m e r  a r e a  of 8. 1 s q u a r e  m i le s  (F ig . 4).
E lk  D, a  2 r y e k r - o l d  b u l l ,  w as  lo c a te d  b y  a i r c r a f t  f o u r  t im e s  
b e tw e e n  8 J u ly  and  22 A u g u s t 1972. He w a s  sh o t  31 O c to b e r  n e a r  
W ap ito  P o in t ,  Idaho , a  d i s ta n c e  of 13 a i r l i n e  m i l e s  f r o m  th e  Wig 
C r e e k  t r a p .  U sing  on ly  f iv e  know n lo c a t io n  p o in ts ,  h is  s u m m e r - f a l l  
r a n g e  w a s  16 s q u a r e  m i l e s  (F ig . 5).
A f te r  b e in g  ta g g e d  on 11 A p r i l ,  E lk  1, a  3 -4  y e a r  old cow, 
r e m a in e d  in  th e  W ig C r e e k  d r a in a g e  u n t i l  19 A p r i l .  She u t i l iz e d  open 
s lo p e s  n e a r  u p p e r  Wig C r e e k ,  B y  26 A p r i l ,  s h e  had  m o v e d  to  u p p e r  
L io n  C r e e k  (F ig . 6). U se  of th e  a r e a  e v e n tu a l ly  s h i f te d  to  B u r d e t te  
C r e e k .  A f te r  sh e  w as  lo c a te d  f o r  5 d ay s  be lo w  W ig M o u n ta in , I
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w a lk e d  to w a rd  h e r  on 5 Ju n e  hop ing  to  s e e  h e r  c a lf .  On a d e n s e ly  
t i m b e r e d  s i t e  w ith  s o u th e a s t  a s p e c t ,  I a p p a re n t ly  ju m p e d  h e r  a s  I 
h e a r d  a  l a r g e  a n im a l  le a v e  th e  a r e a .  T he r a d io  s ig n a l  ch an g ed  f r o m  
s te a d y  to  i n t e r m i t t e n t  in te n s i ty ,  in d ic a t in g  m o v e m e n t .  She r e m a in e d  
n e a r b y  and  I e v e n tu a l ly  le f t  th e  a r e a .  On th e  fo llow ing  d ay  s h e  w as  
s t i l l  a t  th e  s a m e  lo c a t io n ;  h o w e v e r ,  on 8 Ju n e  I w a s  u n ab le  to  r e c e iv e  
h e r  s ig n a l .  E ig h t  d a y s  l a t e r  th is  a n im a l  w a s  r e lo c a te d  in th e  u p p e r  
C e d a r  L og  C r e e k  d r a in a g e .  F o r  th e  r e s t  of th e  s u m m e r  sh e  u t i l iz e d  
a n  a r e a  of l e s s  th a n  2 s q u a r e  m i le s  n e a r  th e  E a s t  and  M idd le  fo rk s  of 
In d ian  C r e e k .  She w as  s e e n  w ith  a  c a lf  on 25 J u ly  a t  th e  h ea d  of the  
E a s t  F o r k ,  p a r t  of a  c o w -c a l f  g ro u p . By 4 S e p te m b e r ,  E lk  1 had  
m o v e d  2. 5 m i l e s  n o r th  to  a  p o in t  n e a r  th e  W e s t  F o r k  of F i s h  C r e e k ,  
an  a r e a  s h e  h ad  no t u t i l iz e d  p r e v io u s ly .  T h is  m o v e m e n t  w as  p ro b a b ly  
r e l a t e d  to  th e  o n se t  of th e  r u t  a s  on 5 S e p te m b e r  a t  l e a s t  tw o  b u l ls  
w e r e  b u g lin g  in  th e  M idd le  F o r k  of Ind ian  C r e e k .  She w as  s e e n  f r o m  
th e  a i r  on 17 S e p te m b e r  in  th e  lo w e r  C e d a r  L og  C r e e k  d r a in a g e .  T he 
s i t e  w a s  a  t im b e r e d  n o r th e a s t  s lo p e  w ith  s m a l l  b r u s h y  o p en in g s .  She 
w a s  p a r t  of a  g ro u p  of a t  l e a s t  fo u r  co w s, tw o c a lv e s  and  one l a r g e  
b u l l .  B y m id - O c to b e r  th e  a n im a l  had  m o v ed  to  a lo c a t io n  2 m i l e s  
n o r th w e s t  of S ch ley  M o u n ta in  w h e r e  s h e  r e m a in e d  u n ti l  r e tu r n in g  to  
th e  w in te r  r a n g e .  H e r  s u m m e r - f a l l  r a n g e  a r e a  w a s  5. 9 s q u a r e  m i le s  
an d  s h e  h a d  m o v e d  11 a i r l i n e  m i l e s  f r o m  h e r  l a s t  lo c a t io n  on th e  
w in t e r  r a n g e .  She r e m a in e d  in  th e  C e d a r  L og  C r e e k  d r a in a g e  u n ti l
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snow  a c c u m u la t io n s  in  th e  a r e a  e x c e e d e d  2 f e e t .  T h e  m o v e m e n t  b a c k  
to  th e  w in te r  r a n g e ,  a  d i s t a n c e  of a p p r o x im a te ly  6 m i l e s ,  w as  a c c o m ­
p l i s h e d  in  8 d a y s .
E lk  2, a  y e a r l in g  m a le ,  d is p la y e d  e r r a t i c  m o v e m e n t  p a t t e r n s  
w h ic h  o f ten  m a d e  i t  d if f icu l t  to  lo c a te  th i s  a n im a l .  He d id  not h av e  a 
w e l l -d e f in e d  s u m m e r - f a l l  r a n g e  b u t  m o v e d  b e tw e e n  a r e a s  u se d  by  
o th e r  in s t r u m e n te d  e lk  (F ig . 7). T o ta l  a r e a  u t i l iz e d  ex c e e d e d  35 
s q u a r e  m i l e s .  A f te r  le a v in g  th e  w in te r  r a n g e  on 6 Ju n e ,  E lk  2 m oved  
11 a i r l i n e  m i l e s  in to  th e  u p p e r  C ach e  C r e e k  d r a in a g e  and  b a c k  a g a in  
to  W ig M oun ta in  in  22 d a y s .  Tw o d ay s  l a t e r  h e  w as  lo c a te d  8 m i le s  
s o u th w e s t  in  th e  u p p e r  M ontana  C r e e k  d r a in a g e .  He r e m a in e d  th e r e  
f o r  2 w e e k s  an d  w a s  s ig h te d  once  w ith  a c o w -c a l f  g ro u p  w h ich  in c lu d ed  
E lk  7. A f te r  m o v in g  n o r th  f o r  5 m i l e s  in to  th e  u p p e r  T h o m p so n  C r e e k  
a r e a ,  th e  a n im a l  a g a in  r e t u r n e d  to  M ontana  C r e e k .  N ex t, th e  a r e a  
e a s t  of th e  South F o r k  of F i s h  C r e e k  b e tw e e n  Owl and  W ig c r e e k s  w as  
u t i l i z e d  f o r  11 d a y s  fo llo w in g  w h ich  h e  a g a in  r e tu r n e d  to  th e  u p p e r  
M o n tan a  C r e e k  d r a in a g e .  A f te r  lo c a t io n s  n o r th  of S u rv e y o r  L a k e  and  
in  I r i s h  B a s in ,  E lk  2 w a s  s ig h te d  on 4 S e p te m b e r  in  th e  K e lly  C r e e k  
d r a in a g e  of Idaho . He w a s  fe e d in g  in an  open  a r e a  1. 5 m i l e s  n o r th  of 
K e l ly s  S i s t e r  M oun ta in , n e a r  a g ro u p  of f iv e  cow s and  t h r e e  c a lv e s .
O n 11 S e p te m b e r  he  had  m o v ed  2 m i l e s  s o u th w e s t  to  a  p o in t  20 m i l e s  
f r o m  th e  w in t e r  r a n g e .  A s ix - p o in t  b u l l ,  t h r e e  cow s and  one c a lf  w e r e  
f e e d in g  n e a r b y .  On 30 S e p te m b e r  and  a g a in  on 2 O c to b e r ,  E lk  2 w as
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lo c a te d  n e a r  H an so n  M ead o w s. By 3 O c to b e r  a n u m b e r  of hun ting  
c a m p s  w e r e  e r e c t e d  in  th a t  a r e a ,  a  f a c t  th a t  p ro b a b ly  c a u s e d  th e  
a n im a l  to  c r o s s  in to  th e  B e a r  Cub C r e e k  a r e a .  E lk  2 w as  sh o t  on 
6 O c to b e r  n e a r  K e lly s  S i s t e r  a long  w ith  a  cow and  c a lf  (D. H agen , 
p e r s ,  c o m m .) .
E lk  3 w a s  a  l a r g e  cow . T he  d e g r e e  of i n c i s o r  w e a r  in d ic a te d  
th a t  s h e  w a s  a t  l e a s t  8 y e a r s  old w h en  ta g g e d  on 1 M ay 1973. R e c ta l  
p a lp a t io n  b y  R . B e a l l  p ro v e d  h e r  p r e g n a n t .  T h is  a n im a l  u t i l iz e d  th e  
a r e a  b e tw e e n  Owl and  Wig c r e e k s  p r i o r  to  le a v in g  th e  w in te r  r a n g e  
(F ig . 8). She a p p a r e n t ly  p ro d u c e d  a  c a lf  w h ile  en  ro u te  to  h e r  
s u m m e r  r a n g e  a s  s h e  w a s  lo c a te d  f o r  9 d ay s  (2 7 M a y -4  Ju n e )  in  a 
s m a l l  a r e a  n e a r  u p p e r  M o n tan a  C re e k .  By 6 Ju n e ,  th is  a n im a l  had  
m o v e d  to  a  lo c a t io n  n e a r  th e  d r a in a g e  b o t to m  of C e d a r  Log C re e k ,  
j u s t  w e s t  of S ch ley  M oun ta in . O n 30 Ju n e ,  s h e  w a s  s e e n  w ith  a  ca lf  
n e a r  E lk  1 in  th e  E a s t  F o r k  of In d ian  C r e e k  d r a in a g e .  On th i s  and 
su b s e q u e n t  v i s u a l  r e lo c a t io n s ,  s h e  w as  a lw a y s  p a r t  of a  c o w -c a lf  
g ro u p  v a ry in g  in  s i z e  f r o m  7 to  22 a n im a l s .  T h e  h a b i ta t  ty p e s  u se d  
b y  th i s  an d  o th e r  i n s t r u m e n te d  e lk  m a d e  g ro u p  s i z e  d e te r m in a t io n  
d if f ic u l t .  O nly  a n im a l s  c l e a r l y  id e n t i f ie d  w e r e  co u n ted , th u s  g ro u p  
s i z e s  r e c o r d e d  w e r e  c o n s e r v a t iv e .  E x c e p t  f o r  th e  p e r io d  f r o m  6 
S e p te m b e r  to  4 O c to b e r ,  w hen  only  a  s m a l l  a r e a  in  th e  C e d a r  Log 
C r e e k  d r a in a g e  w a s  u t i l iz e d .  E lk  3 m o v e d  o ften  w ith in  th e  s u m m e r -  
f a l l  r a n g e .  U se  w as  d iv id ed  b e tw e e n  th e  E a s t  F o r k  of Ind ian  C r e e k
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an d  C e d a r  L o g s  C r e e k  d r a in a g e s .  On t h r e e  o c c a s io n s  b e tw e e n  20 
J u n e  and  5 Ju ly ,  sh e  w as  lo c a te d  n e a r  Mud L a k e .  E lk  3 w as  p ro b a b ly  
a  m e m b e r  of a  h a r e m  g ro u p  d u r in g  m o s t  of S ep te m b er»  T he  a r e a  sh e  
u t i l i z e d  d u r in g  th a t  t im e  w as  th e  s i t e  of in te n s iv e  b u g lin g  b y  a  n u m b e r  
of b u l l s .  T h e  to ta l  s u m m e r - f a l l  r a n g e  e n c o m p a s s e d  4. 9 s q u a r e  m i le s ;  
w h ile  in  th e  E a s t  F o r k  of In d ian  C r e e k  d r a in a g e ,  s h e  w as  10 m i le s  
f r o m  th e  a r e a  m o s t  f r e q u e n t ly  u t i l iz e d  on th e  w in te r  r a n g e .  T he  f i r s t  
m a j o r  s n o w s to r m  of th e  s e a s o n  on 31 O c to b e r  r e s u l t e d  in  a c c u m u ­
la t io n s  of o v e r  18 in c h e s  on th e  S ch ley  M oun ta in  R oad . On 1 
N o v e m b e r ,  th e  s ig n a l  w a s  lo c a te d  in  th e  T h o m p so n  C r e e k  d r a in a g e ,  
an d  a f t e r  tw o  lo c a t io n s  n e a r  S u rv e y o r  C r e e k  s h e  had  r e tu r n e d  to  th e  
w in te r  r a n g e  by  13 N o v e m b e r .  She w a s  s ig h te d  on 5 D e c e m b e r  feed in g  
w ith  o th e r  e lk  on an  open  so u th  s lo p e  n e a r  u p p e r  W ig C r e e k .  T he 
g ro u p  c o n s i s te d  of 13 cow s and  5 c a lv e s .
E lk  4, a  tw o - y e a r - o l d  cow , show ed  s o m e  o v e r la p p in g  of 
w in te r  and  s u m m e r  r a n g e s  (F ig . 9). A f te r  s h e  le f t  th e  w in te r  r a n g e  
b y  c r o s s i n g  th e  South F o r k  of F i s h  C r e e k ,  s h e  r e tu r n e d  to  a r e a s  e a s t  
of th e  C r e e k  on t h r e e  o c c a s io n s .  A lthough  th i s  a n im a l  u t i l iz e d  a 
s u m m e r - f a l l  a r e a  of 19 s q u a r e  m i l e s ,  h e r  a c t iv i t i e s  c e n te r e d  n e a r  
M o n tan a  C r e e k .  E v en  th ough  h e r  m o v e m e n t  p a t t e r n s  w e r e  i r r e g u l a r  
c o m p a r e d  w ith  th o s e  of o th e r  in s t r u m e n te d  co w s, th e  a n im a l  w as  
lo c a te d  q u ic k ly  b e c a u s e  sh e  w a s  n e a r  r o a d s .  Six of 11 lo c a t io n s  f o r  
A u g u s t w e r e  a lo n g  M ontana  C r e e k ,  n e a r  th e  b o t to m , w ith in  0 .2  5 m i l e s
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of th e  r o a d .  E lk  4 w as  s ig h te d  f ro m  th e  a i r  t h r e e  t im e s  d u r in g  
s u m m e r  and  f a l l ,  and  tw ic e  in  th e  w in te r ;  sh e  a p p a re n t ly  did not have  
a  c a lf .  T h is  a n im a l  w a s  d a r te d  f ro m  a h e l i c o p te r  on 5 A p r i l  1974 and 
f i t te d  w ith  a new t r a n s m i t t e r .
E lk  5 w a s  th e  f o u r th  a n im a l  ta g g e d  on 1 M ay 1973. She 
sh o w ed  s ig n s  of go ing  in to  sh o c k  and  w as  q u ic k ly  ta g g e d  and r e l e a s e d  
w ith o u t  b e in g  p a lp a te d .  H e r  t r a n s m i t t e r  ( s a m e  a s  E lk  D, 1972) w as  
no t a s  p o w e rfu l  a s  th e  o th e r s  bu t s h e  w as  lo c a te d ,  w ith  d if f icu lty ,
2 w e e k s  l a t e r  in  th e  a r e a  of u p p e r  Hyde C r e e k  (F ig . 10). Of a l l  
a n im a l s  in s t r u m e n te d  in  1973, E lk  5 w as  th e  on ly  one not s e e n  d u r in g  
th e  r e m a i n d e r  of th e  y e a r ,  a l th o u g h  sh e  w as  lo c a te d  43 t im e s  by ra d io .  
T h is  w as  b e c a u s e  s h e  s p e n t  s u m m e r  and f a l l  in  th e  d e n s e  t im b e r  
h a b i ta t s  of S u rv e y o r  and  T h o m p so n  c r e e k s .  T h u s ,  i t  w as  not known 
w h e th e r  th e  a n im a l  p r o d u c e d  a c a l f  th a t  y e a r .  W hile  u t i l iz in g  m o s t  of 
th e  S u rv e y o r  C r e e k  a r e a ,  m a n y  lo c a t io n s  d u r in g  la te  s u m m e r  w e r e  in 
th e  u p p e r  p a r t s  of th a t  d r a in a g e .  T h e r e  sh e  w as  f r e q u e n t ly  found l e s s  
th a n  0 .2  5 m i le  f r o m  th e  r o a d .  E lk  5 m a y  h a v e  u se d  c l e a r c u t s  in  th e  
a r e a ;  s o m e  lo c a t io n s  w e r e  im m e d ia te ly  a d ja c e n t  to  c u ts .  By 4 
S e p te m b e r ,  th e  a n im a l  m o v e d  to  th e  u p p e r  T h o m p so n  C r e e k  d r a in a g e ,  
a  n o n ro a d e d  a r e a  w h e re  s h e  r e m a in e d  f o r  a p p r o x im a te ly  3 w e e k s .
She w a s  b a c k  a t  S u rv e y o r  C r e e k  on 26 S e p te m b e r ,  and  l a s t  lo c a te d  in  
th a t  d r a in a g e  on 13 N o v e m b e r .  She u t i l i z e d  a s u m m e r - f a l l  r a n g e  of 
4. 3 s q u a r e  m i l e s .  E lk  5 w as  s e e n  a g a in  on 6 A p r i l  1974 w ith  E lk  1
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an d  E lk  3 in  th e  W ig C r e e k  d r a in a g e .
T ra p p e d  on 1 M ay, E lk  6 w as  no t ta g g e d  and  r e l e a s e d  u n til  
th e  fo llo w in g  day . She a p p e a r e d  in  b e t t e r  s h a p e  th a n  th e  p r e v io u s ly  
ta g g e d  a n im a l s .  A f te r  h e r  r e l e a s e ,  sh e  u t i l iz e d  a r e a s  a ro u n d  Owl, 
Hyde an d  L u p in e  c r e e k s  u n t i l  c r o s s i n g  th e  South  F o r k  of F i s h  C r e e k  
s o m e  t im e  a f t e r  2 5 M ay (F ig . 11). She c a lv e d  l e s s  th a n  1 m i le  w e s t  
of F i s h  C r e e k  R o ad  b e tw e e n  S u rv e y o r  and M ontana  c r e e k s  on a t i m ­
b e r e d  s o u th e a s t  s lo p e  w ith  s m a l l  b r u s h y  o p en in g s .  E lk  6 r e m a in e d  in 
th a t  a r e a ,  u t i l iz in g  l e s s  th a n  1 s q u a r e  m i le ,  u n ti l  23 Ju n e .  On 2 5 
J u n e ,  s h e  w a s  lo c a te d  in  u p p e r  I r i s h  B a s in ,  a n  a r e a  sh e  w ould  u se  
th ro u g h o u t  s u m m e r  and  f a l l .  H e r  s u m m e r - f a l l  a r e a  of 3, 3 s q u a r e  
m i l e s  in c lu d e d  lo c a t io n s  in  th e  u p p e r  M ontana  C r e e k  d r a in a g e  and  an  
a r e a  on th e  M idd le  F o r k  of K e lly  C re e k .  B y  m id - S e p te m b e r ,  E lk  6 
h a d  m o v e d  down I r i s h  C r e e k  to  C a c h e  C r e e k  w h e r e  sh e  w as  a g a in  
lo c a te d  on 18 O c to b e r .  F o u r  d ay s  a f t e r  th e  open ing  of th e  b ig  g a m e  
s e a s o n .  E lk  6 w a s  w e s t  of F i s h  C r e e k  R o ad  n e a r  M on tana  C r e e k .  She 
s e e m e d  to  b e  m o v in g  b a c k  to w a rd  I r i s h  B a s in ,  b u t h e a v y  sn o w s 
a p p a re n t ly  s to p p e d  h e r  m o v e m e n t  in  th e  u p p e r  M on tana  C r e e k  a r e a  
w h e r e  s h e  r e m a in e d  f r o m  31 O c to b e r  to  10 N o v e m b e r .  By 13 
N o v e m b e r ,  s h e  w as  b a c k  on th e  w in te r  r a n g e  n e a r  L u p in e  C r e e k .
E lk  7 and  one o th e r  cow w e r e  t r a p p e d  on 13 M ay. T h e  o th e r  
a n im a l  w a s  e a r - t a g g e d  and  m a r k e d  w ith  a  y e llo w  and  b lu e  n e c k b a n d . 
O n th e  d ay  fo llow ing  h e r  c a p tu r e  an d  r e l e a s e .  E lk  7 w a s  s e e n  f r o m
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Fig. 11. Movements of Elk 6.
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th e  a i r  in  th e  B u r d e t te  C r e e k  d r a in a g e  e a s t  of W ig M ounta in . The 
l a s t  r a d io  s ig n a l  f r o m  th e  w in te r  r a n g e  w as  r e c e iv e d  on 2 3 M ay. She 
w a s  no t lo c a te d  a g a in  u n ti l  6 J u n e ,  w hen  sh e  w as  found in  th e  C e d a r  
L o g  C r e e k  d r a in a g e  (F ig . 12). S ince  a l l  a r e a s  to  th e  e a s t  had  b e e n  
s e a r c h e d  p r e v io u s ly .  E lk  7 p ro b a b ly  had  h e r  c a lf  on th e  s u m m e r - f a l l  
r a n g e .  On 21 Ju n e ,  sh e  w as  s e e n  f r o m  th e  a i r  n e a r  M cN eil L ak e  in 
th e  M o n tan a  C r e e k  d r a in a g e .  A lthough  th e  s i t e  w as  t im b e r e d ,  i t  w as  
p o s s ib le  to  d i f f e r e n t ia te  a t  l e a s t  f o u r  ad u lt  cow s and th r e e  c a lv e s .
O ne of th e  o th e r  cow s w a s  th e  a n im a l  c a p tu re d  w ith  E lk  7 and  w e a r in g  
th e  y e llo w  and  b lu e  n ec k b an d . Six d a y s  l a t e r .  E lk  7 w as  s t i l l  in  th e  
a r e a  and  s e e n  w ith  E lk  4 in a  g ro u p  of a t  l e a s t  s e v e n  ad u lt  cow s and 
t h r e e  c a l v e s . She co n t in u ed  to  u s e  a r e a s  in  th e  M on tana  C r e e k  
d r a in a g e ,  I r i s h  B a s in  (F ig s .  13 and 14), and  n e a r  C e d a r  Log C r e e k  
u n t i l  l a t e  J u ly  w hen  a l l  h e r  m o v e m e n ts  w e r e  co n fin ed  to  th e  v ic in i ty  of 
C e d a r  Log C r e e k  an d  th e  E a s t  F o r k  of In d ian  C r e e k  (F ig s ,  15 and  16). 
E lk  7 and  E lk  3 w e r e  p ro b a b ly  m e m b e r s  of th e  s a m e  h a r e m  s in c e  m a n y  
of t h e i r  S e p te m b e r  lo c a t io n s  c o in c id e d .  E lk  7 w as  not s e e n  a g a in  
u n t i l  18 O c to b e r  w h e n  id e n t i f ie d  on a t i m b e r e d  r id g e  top  a lo n g  w ith  f o u r  
o th e r  co w s , tw o  c a lv e s  and  a  l a r g e  b u l l .  T h e  s u m m e r  - f a l l  a r e a  
u t i l i z e d  b y  h e r  w as  7. 1 s q u a r e  m i l e s ,  and  p a r t s  of i t  w e r e  10 a i r l i n e  
m i l e s  f r o m  th e  w in te r  r a n g e .  E lk  7 r e t u r n e d  to  th e  B u r d e t te  C r e e k  
a r e a  b y  13 N o v e m b e r .  T h e  m o v e m e n t  b a c k  to  th e  w in te r  r a n g e  to o k  
2 w e e k s ,  d u r in g  w h ich  t im e  s h e  w a s  lo c a te d  f iv e  t i m e s  in  th e  S u rv e y o r
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Fig. 12. M ovem en ts  of Elk 7,
Ü1CT>
57
# * 4
F ig .  13. I r i s h  B a s in  s u m m e r  ran g e ,
^ I  i*
^ î ô .  -i.»
F ig .  14. D ra in a g e  h e a d  in  I r i s h  B a s in .
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F ig .  15. A F /M e f e  h a b i ta t  ty p e  in 
E . F .  In d ian  C r e e k .
Fig. 16. AF/M efe habitat type in Cedar Log Creek
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C r e e k  d r a in a g e .  O nce  on th e  w in te r  r a n g e ,  m o s t  of h e r  r e lo c a t io n s  
w e r e  n e a r  th e  N o r th  F o r k  of B u r d e t te  C re e k .
E lk  L o c a t io n s  and  H u m an  A c t iv i t ie s
H u m an  a c t iv i t i e s  in  th e  s tu d y  a r e a  a r e  m a in ly  r e l a t e d  to  
lo g g in g  an d  h u n tin g . D u r in g  th e  f i r s t  w ee k  of th e  e lk  s e a s o n ,  h u n te r  
u s e ,  p a r t i c u l a r l y  of w e l l - r o a d e d  a r e a s ,  w as  h ig h . A f te r  th e  se c o n d  
w e e k e n d , u s e  d ro p p e d  c o n s id e ra b ly ;  d u r in g  th e  " b u l l s  on ly"  p o r t io n  
of th e  s e a s o n ,  h un ting  p r e s s u r e  b e c a m e  in s ig n if ic a n t  c o n s id e r in g  th e  
s i z e  of th e  a r e a .  S in ce  m a n y  p e o p le  in  w e s t e r n  M on tana  a r e  " m e a t"  
h u n te r s ,  th e y  s h if te d  t h e i r  hu n tin g  a c t iv i t i e s  to  a r e a s  w h e re  cow s 
w e r e  s t i l l  le g a l ,  th u s  in c r e a s in g  t h e i r  c h a n c e s  of s u c c e s s .  E lk  
r e s p o n s e  to  h un ting  w as  g e n e r a l ly  one of a v o id an c e .  T h is  w a s  w e ll  
i l l u s t r a t e d  b y  E lk  6, w ho  le f t  an  a r e a  n e a r  tw o h un ting  c a m p s  
fo llo w in g  th e  open ing  of th e  s e a s o n .  B o th  c a m p s  w e r e  e s ta b l i s h e d  
p r i o r  to  open ing  d ay  an d  t h e i r  p r e s e n c e  a lo n e  a p p a re n t ly  d id  not c a u s e  
th e  a n im a l  to  m o v e .  It s e e m s  a l m o s t  c e r t a in  th a t  h e r  su d d e n  m o v e ­
m e n t  of 5 m i l e s  to  a  d e n s e  t i m b e r  h a b i ta t  j u s t  w e s t  of F i s h  C r e e k  
R o a d  w a s  r e l a t e d  to  h u n tin g  a c t iv i ty ,  a l th o u g h  it  i s  not know n w h e th e r  
s h e  h a d  an  a c tu a l  e n c o u n te r  w ith  a  h u n te r .  O th e r  in s t r u m e n te d  e lk  
d id  no t m o v e  aw ay  f r o m  a r e a s  p r e v io u s ly  o c c u p ie d  a l th o u g h  s m a l l e r  
m o v e m e n ts  w ith in  th e s e  r a n g e s  w e r e  n o ted .
In c o n t r a s t  to  hun ting , w h ich  on ly  e x e r t s  an  in f lu e n c e  d u r in g
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th e  s e a s o n ,  th e  e f fe c ts  of lo g g in g  and  r e l a t e d  a c t iv i t i e s  o ften  l a s t  f o r  
y e a r s .  T h e  e f fe c ts  in c lu d e  th e  a c tu a l  logg ing  o p e ra t io n ,  th e  s l a s h  
b u r n in g  an d  s i t e  p r e p a r a t i o n  fo llow ing  th e  cu t t in g , an d  th e  e f fe c ts  of 
r o a d s  w h ich  r e m a in .  T he on ly  a r e a  w h e r e  s iz a b le  logg ing  a c t iv i t i e s  
o c c u r r e d  d u r in g  th e  s tu d y  p e r io d  w as  in  th e  D e e r  C r e e k  d r a in a g e .  
P e l l e t  co u n t d a ta  c o m p a r in g  e lk  u se  of th e  d r a in a g e  p r i o r  to  logg ing  
an d  d u r in g  lo g g in g  in d ic a te s  a  m a r k e d  d e c l in e  in  u t i l iz a t io n  a f t e r  th e  
b e g in n in g  of lo g g in g  o p e r a t io n s  (Lyon 1973). D u r in g  th e  p e r io d  of th e  
s tu d y  none  of th e  in s t r u m e n te d  e lk  w e r e  lo c a te d  in  th e  D e e r  C r e e k  
d r a in a g e .  W hile  few p eo p le  w ould  a r g u e  th e  f a c t  th a t  e lk  w il l  le a v e  
a r e a s  th a t  a r e  b e in g  a c t iv e ly  cu t,  p ro p o n e n ts  of c l e a r c u t t in g  o ften  
p o in t  out th a t  t h e s e  open  a r e a s  w il l  e v e n tu a l ly  a t t r a c t  e lk  b e c a u s e  of 
in v ad in g  b r o w s e  s p e c ie s  ( R e s l e r  1972). T h is  p ro b a b ly  h o ld s  t r u e  in 
a r e a s  w h e r e  few  n a t u r a l  o p en  a r e a s  e x i s t  ( H a rp e r  1964) b u t d o e s  not 
s e e m  to  b e  th e  c a s e  in  th e  s tu d y  a r e a .  Of a l l  i n s t r u m e n te d  a n im a l s ,  
only  E lk  5 s e e m e d  to  u t i l i z e  a  n u m b e r  of c l e a r c u t s .  T h is  o c c u r r e d  in  
th e  u p p e r  S u rv e y o r  C r e e k  d r a in a g e ,  a n  a r e a  of d e n s e  t i m b e r  w ith  few  
n a t u r a l  o p e n in g s .  E v en  th o u g h  E lk  5 w a s  n e v e r  lo c a te d  w ith in  a  
c l e a r c u t ,  th e  f a c t  th a t  s h e  r e m a in e d  f o r  d a y s  a t  a  t im e  v e r y  n e a r  
th e m  (w ith in  100-200  y a r d s ) ,  co u p led  w ith  e v id e n c e  of f r e s h  e lk  s ig n s  
a ro u n d  th e  ed g e s  of th e  cuts, s t r o n g ly  s u g g e s t s  th a t  s h e  u s e d  th o s e  
c u t s .  O n ce , w h ile  q u ie t ly  w a i t in g  a t  th e  ed g e  of a  cu t f o r  E lk  5, I 
saw  a n o th e r  cow s te p  out of th e  h e a v y  t i m b e r  and  s t a r t  to  fe e d  on
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s o m e  s h r u b s .  H o w ev e r ,  I w as  n o tic e d  b y  th e  a n im a l ,  w h ich  gave  
a l a r m ,  and  th u s  I w as  u n ab le  to  s e e  E lk  5. F ew  p e l le t s  o r  t r a c k s  
w e r e  s e e n  aw a y  f r o m  th e  ed g e s  of c l e a r c u t s .  S ince  a l l  cu ts  w e r e  in 
r o a d e d  a r e a s ,  p o s s ib ly  e lk  a r e  r e lu c ta n t  to  m o v e  f a r  f r o m  c o v e r  in 
lo c a t io n s  w h e r e  th e y  m ig h t  b e  d i s tu rb e d  by  v e h ic u la r  t r a f f i c .  R oad 
c l o s u r e s  m a y  a f fe c t  b e h a v io r a l  ch a n g e s  and  th u s  m a k e  th e s e  a r e a s  
a v a i la b le  f o r  e lk  u s e .  W hile  a  s a m p le  s iz e  of on ly  10 in s t r u m e n te d  
a n im a l s  i s  no t l a r g e  enough  to  d ra w  d e f in i te  c o n c lu s io n s ,  in th e  s tu d y  
a r e a  e lk  s e e m  to  p r e f e r  n a t u r a l  open  s i t e s ,  s u c h  a s  old b u r n s ,  to  
t h o s e  c r e a t e d  b y  c l e a r c u t t in g .  In ad d i tio n , h a lf  th e  in s t r u m e n te d  e lk  
u s e d  n o n ro a d e d  a r e a s  f o r  t h e i r  s u m m e r - f a l l  r a n g e s .  In a r e a s  of 
d e n s e  t i m b e r  h a b i ta t s  and  few n a t u r a l  open s i t e s ,  th e  e d g e s  of c l e a r ­
c u ts  w e r e  u t i l iz e d .
P o p u la t io n  D ata
B e tw een  J u ly  and  S e p te m b e r  1972, a  t o t a l  of 113 e lk  w e r e  
s e e n ;  a l l  bu t 16 co u ld  b e  c l a s s i f i e d .  T h e  c o w -c a l f  r a t i o  f o r  th is  
p e r io d  w a s  100:41 . 6. A m ong  a d u l t  e lk ,  th e  m a l e - f e m a l e  r a t i o  w a s  
2 0 :1 0 0 .
F r o m  A p r i l  to  D e c e m b e r  1973, n e a r l y  500 e lk  w e r e  o b s e r v e d .  
On c e n s  u s in g  f l ig h ts  o v e r  th e  w in te r  r a n g e  on 11 A p r i l  and  5 D e c e m b e r ,  
t o t a l s  of 141 and  150 e lk , r e s p e c t iv e ly ,  w e r e  r e c o r d e d .  C o w - c a l f  
r a t i o s  w e r e  c o l le c te d  f r o m  J u n e  to  N o v e m b e r  a t  a  t im e  w h en  th e
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c a lv e s  cou ld  b e  e a s i ly  Id e n tif ie d .  O b s e rv a t io n s  of 170 e lk  d u r in g  th is  
p e r io d  r e s u l t e d  in  a  c o w -c a l f  r a t i o  of 100:42. T he  a d u l t  m a le - f e m a l e  
r a t i o  w as  24 :100 ,
H a r v e s t  of T ag g e d  E lk
D u rin g  1972 and  1973, 11 e lk  w e r e  in s t ru m e n te d ;  t h r e e  e lk  
w e r e  n e c k -b a n d e d  w h en  r a d io s  w e r e  not a v a i la b le .  D u r in g  th a t  p e r io d ,  
tw o  of th e  in s t r u m e n te d  a n im a l s  w e r e  k i l le d  in  Idaho  and  one of th e  
n e c k -b a n d e d  e lk  w a s  k i l le d  in  M on tana . H unting m o r t a l i t y  f o r  ta g g e d  
e lk  w a s  21 p e r c e n t  f o r  a  2 - y e a r  p e r io d .  A ll t h r e e  w e r e  young b u l l s ,  
e i t h e r  1 -  o r  2 - y e a r - o l d s .  T h e  cow s not only  s u r v iv e d  th e  hun ting  
s e a s o n  b u t  a p p a re n t ly  w e r e  no t s ig h te d  by  h u n te r s ,  a s  m a n y  s p o r t s ­
m e n  w e r e  q u e s t io n e d  ab o u t e lk  s ig h t in g s .
C H A P T E R  V 
CONCLUSIONS AND RECOM M ENDATIONS
A lthough  e lk  w in te r in g  in  th e  a r e a  of B u rd e t te  C r e e k  d i s p e r s e  
in  d i f f e re n t  d i r e c t io n s  and  to  v a r io u s  d i s t a n c e s ,  th e y  r e t u r n  to  th e  
s a m e  w in te r  r a n g e .  T h is  s e a s o n a l  m o v e m e n t  b a c k  to  th e  s a m e  w in te r  
r a n g e  j u s t i f i e s  th e  t e r m  h e r d  w hen  d i s c u s s in g  th e  e lk  of th e  B u rd e t te  
C r e e k  and  a d ja c e n t  d r a in a g e s .  S u c c e s s fu l  m a n a g e m e n t  and  m a i n ­
te n a n c e  of a  h e r d  su c h  a s  th is  r e q u i r e s  c lo s e  c o o p e ra t io n  b e tw e e n  
g a m e  and  f o r e s t  m a n a g e r s  (R ea m  1974). A r e a s  e s s e n t i a l  to  th e  h e r d  
sh o u ld  b e  id e n t i f ie d  a s  su c h  and  m a n a g e d  a c c o rd in g ly .  T hus  b e n e f i t s  
to  w ild l i fe  a r e  p la n n e d  an d  no t a c h ie v e d  a c c id e n ta l ly  (P e n g e l ly  1972). 
T h e  B u r d e t te  C r e e k  a r e a  is  v i t a l  w in te r  r a n g e  to  an  e lk  h e r d  th a t  
u t i l i z e s  a t  l e a s t  150 s q u a r e  m i l e s  of h a b i ta t  d u r in g  s u m m e r .  S ince  
th i s  f ig u re  w as  a r r i v e d  a t  u s in g  on ly  a  s m a l l  s a m p le  of m a r k e d  
a n im a l s ,  th e  to ta l  a r e a  u t i l i z e d  b y  th e  h e r d  is  p r o b a b ly  l a r g e r .  Any 
h a b i ta t  c h a n g e s ,  s u c h  a s  r o a d - b u i ld in g  and  lo g g in g  in  s u m m e r  a r e a s ,  
w i l l  on ly  a f fe c t  th e  s e g m e n t  of th e  h e r d  s u m m e r in g  in  th a t  p a r t i c u l a r  
d r a in a g e .  C o r r e s p o n d in g  c h a n g e s  on th e  w in t e r  r a n g e  cou ld  a f fe c t  th e  
t o t a l  p o p u la t io n .  T he  B u r d e t te  C r e e k  d r a in a g e  is  not r o a d e d ,  h o w e v e r  
a r e a s  s u r r o u n d in g  it a r e  w e l l  ro a d e d ,  th u s  f a c i l i t a t in g  a c c e s s .  D a ta
63
64
f r o m  in s t r u m e n te d  e lk  in d ic a te  th a t  h ea v y  snow s f o r c e  e lk  f ro m  
s u m m e r  r a n g e s  b a c k  onto  th e  w in te r  r a n g e .  O nce  c o n c e n t r a te d  on th e  
w in t e r  r a n g e ,  e lk  w ou ld  b e  h ig h ly  s u s c e p t ib le  to  hun ting  p r e s s u r e .  A 
c o m b in a t io n  of ro a d in g  th e  w in te r  r a n g e  and r e m o v a l  of es  c a p e - c o v e r  
c o u ld  a d v e r s e ly  a f fe c t  e lk  p o p u la t io n s ,  e s p e c ia l ly  d u r in g  y e a r s  of 
e a r l y  sn o w fa l ls .  It is  t h e r e f o r e  r e c o m m e n d e d  th a t  th e  e n t i r e  B u rd e t te  
C r e e k  d r a in a g e  b e  m a n a g e d  a s  c r i t i c a l  w in te r  r a n g e  f o r  b ig  g a m e .
T h e  r e c e n t l y  lo g g e d  D e e r  C r e e k  d r a in a g e  sh o u ld  b e  w a tc h ed  c lo s e ly  
to  s e e  if i t  b e c o m e s  an  e x te n s io n  of th e  B u rd e t te  C r e e k  w in te r  r a n g e .
A s m o r e  a r e a s  on s u m m e r  r a n g e s  a r e  lo g g ed  i t  m a y  b e  
d e s i r a b l e  to  c lo s e  r o a d s  in  s o m e  a r e a s  s o  th a t  e lk  c a n  fu l ly  u t i l i z e  
in v a d in g  b r o w s e  s p e c ie s  on c l e a r c u t s .  P e l l e t  co u n ts  cou ld  b e  u s e d  to  
c o m p a r e  e lk  u s e  of c u ts  in  a r e a s  w ith  c lo s e d  r o a d s  to  th o s e  w ith  open 
o n e s .  T h e  e f fe c t  of cu t s i z e  and  s h a p e  cou ld  s i m i l a r l y  b e  a s c e r t a i n e d .
T he c o w -c a l f  r a t i o  of 100:42 o b s e rv e d  in  1973 a p p e a r s  
a v e r a g e  f o r  th e  C l a r k  F o r k  M a n a g e m e n t  U nit ( F is h  and  G a m e  D e p a r t ­
m e n t  r e c o r d s ) .  It i s ,  h o w e v e r ,  so m e w h a t  low w hen  c o m p a r e d  w ith  
o th e r  a r e a s  in  th e  d i s t r i c t  and  w ith  th e  h e a v i ly  c ro p p e d  W h ite  R i v e r  
h e r d  in  C o lo ra d o  (Boyd 1970). T h e r e  s e e m s  l i t t l e  doubt th a t  th e  
s e g m e n ts  of th e  B u r d e t te  C r e e k  h e r d  s u m m e r in g  in  C e d a r  L og  C r e e k ,  
f o r  in s t a n c e ,  a r e  ex p o sed  to  l e s s  h u n tin g  p r e s s u r e  th a n  th o s e  u t i l iz in g  
e a s i l y  a c c e s s ib l e  a r e a s .  T hus  th e  h e r d  m a y  c o n ta in  s o m e  o ld e r  n o n ­
p ro d u c in g  f e m a le s  w h ich  w ould  te n d  to  lo w e r  th e  c o w - c a l f  r a t i o .  On
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th e  o th e r  h an d , su c h  n o n ro a d e d  a r e a s  w ould  a l s o  p ro d u c e  th e  o ld e r  
b u l l s  m u c h  v a lu e d  by  m a n y  s p o r t s m e n .  C o n s id e r a b le  c ro p p in g  of 
s u c h  h e r d  s e g m e n ts  o c c u r s  in  y e a r s  of e a r ly  sn o w fa l ls .
C H A P T E R  VI 
SUMMARY
D u rin g  1972-73 , 11 e lk  w e r e  in s t ru m e n te d  to  ob ta in  d a ta  on 
s e a s o n a l  m o v e m e n ts  and  h a b i ta t  u s e s  of th e  B u rd e t te  C r e e k  e lk  h e rd  
in  w e s t e r n  M o n tan a , A ll b u t  one of th e  a n im a ls  le f t  th e  w in te r  r a n g e  
a r e a  in  s u m m e r .  D is ta n c e s  m o v ed  f ro m  th e  w in te r  r a n g e  v a r i e d  
f r o m  4. 5 to  20 m i l e s .  M o v e m e n ts  off th e  w in te r  r a n g e  o c c u r r e d  in  
a  2 -w e e k  p e r io d  f r o m  la te  M ay to  e a r l y  Ju n e .  T h e r e  w as  no  ev id e n c e  
f o r  p r e f e r r e d  c a lv in g  a r e a s  f o r  th e  h e r d  a s  a w ho le , a l th o u g h  in d i ­
v id u a l  a n im a l s  m a y  c a lf  in  c e r t a in  a r e a s  y e a r  a f t e r  y e a r .  S u m m e r -  
f a l l  r a n g e s  v a r i e d  f r o m  2. 8 to  35 s q u a r e  m i l e s ,  b e in g  l a r g e s t  f o r  
b u l l s  and cow s w ith o u t c a lv e s .  D u rin g  th e  s u m m e r - f a l l  p e r io d ,  
h a b i ta t  ty p e s  in  th e  s u b a lp in e  f i r  zone  r e c e iv e d  h e a v ie s t  u s e .  E lk  
s ig h t in g s  w e r e  few in  J u n e  an d  i n c r e a s e d  s h a r p ly  fo r  J u ly  w hen  
c o w -c a l f  g ro u p s  of o v e r  20 a n im a l s  w e r e  f re q u e n t ly  s e e n .  A lthough  
f a l l  r a n g e s  w e r e  n e a r l y  id e n t ic a l  to  th o s e  u s e d  d u r in g  th e  s u m m e r ,  
s o m e  in s t r u m e n te d  cow s d is p la y e d  a  s h i f t  to  a n  a d ja c e n t  a r e a  in e a r l y  
S e p te m b e r .  A ll s u rv iv in g  in s t r u m e n te d  e lk  r e t u r n e d  to  th e  B u r d e t te  
C r e e k  w in te r  r a n g e .  R e tu r n  m o v e m e n ts  w e r e  r e l a t e d  to  th e  f i r s t
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h e a v y  s n o w s to r m  of th e  s e a s o n  and a p p e a re d  to  b e  g r a d u a l  in c o n t r a s t  
w i th  s p r in g  d i s p e r s a l  m o v e m e n ts  w h ich  w e r e  su d d en .
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